
ds C\t. . s p.ecot 

.. ~ii!!''' 

AITACHMENT 14 

Superfund Record of Decision: MIDCO I, IN 
(EPA/ROD/ROS-89/092) 

June 1989 

·' '} 
-' ._) 



I 

Superfund Record of Decision (EPA Region 51: ~ide~ r, rN 
(Firs~ Remedial Actlor.l, June 1989 

(U.S. l Environmental ?rotection Agency, Washington, DC 

30 ..Jun 89 

-- --·-·--- -~ 

PB90-11596S 

I 



··-....r- ... -~- -. ~-...._._..._..._ ....... ,- ...... __.. .. --~--.......... -~-··----~~---p------r--~---..,... .... -,~-..-4"-·· -- .. .,_.._.. ___ ......,...-

["WOOWI$'-1 p.._. 

3EPA Superfund 
Record of Decision: 

MIDCO I, IN 

-

qf :>;!'JC'LJI""~ ~ '!'I' 

IJ '3 [)E::>~HT"~'JT 'IF C:Cli.A~,1r~C"E 
~JA"! )"~A~ ~c:- -~-.~· , \'_ •.:IR~AA"', ;~ • .;rRV:CE 
sr- .. ~.~·~-lr- .1"1. • 



_....,...._...._...' •--:· -..-.- --

A£PORTDOCUMENTAT10N I'· -·10 I :L 
PAGE HA/ROD.'R:)':'-89/092 

). ""-". ,.._ .... 
PF C) (j I 1 . """--;_ :.,:£"F:..'ND RI:XOkD :::F :..'£C :SlON 

~:~.:IJ :, IN 

F.~st RemE:dia: t\ction- final 
, -...,,., 
• ......._.Cit ____ _ 

u --..."'o....,.._ __ _ 
E~~~r~nmental Prot~ct10n Ag~ncy 

1 ~ 1 ~ S t r ee t , S . w . 
t\.Jshin;:cn, J.C. 2J460 

l.~DoiO 

ti 6. 30/ e 'f 

............ - ..... u.... ... 

11 T .... o4~a-Co-

8 · :; ·uc rJ 

. .. 

7~e ~:JCO I si~e is a !our-acre, abandoned industrial w<Jste recycl:ng, stor3ge, an 
:.-.;~::;al facility 111 .::;a::y, Ind.iar:a. :'he surrounding are~ is p.lrt.ially r:H3l, :nc!t: .... ; 
·o~•·:.a~.·is Resident'..a~ :'eig:~b:lr~J:ds !.1e to the west, south, ""d east, .... iu: s.::,c, 
:~-: ;.:l~~~.ts :: .. ·.:.:--. .:] as :...-:2se as 9'JO ~ee~- !rem the site. rw .. :!lve jri.r.K~:J:-; wu:e: w,;.~~ ~s ~.__: .·: 

k ·~ 1_· Y C ~ :._ (: ,J 1 $ t ~ f l ~ • _J 1 d ;·, j l~:. S; !:: ;._ ; 

:.:'-.::3: ;oas•es !>:>~a:-. at ::~e s'..~e Sc::JPt:me betore June 1"73. W'..~~.'..;. a ::~:c·~-:-·:<H 

;'-r'.:.:, •!".c- s:te 0wr:ers accep:ed and stockpiled arprox1mat~ly 6,00,>'7,0CD SS-:;aL·n 
:: .:-s ~=:-;~a:.:-.~:-:q b·..;:k ~i,1u:.j ... ·aste, ar.c1 4 bulk t'lr:ks, t>act. 4,C08-l0,080 ga!.~:):--.s. ..:: 
..•.• ~':y :::.:->sed in Cecember :9~6 c.fter a fire b-.~r:-~ed approximately l4,GOO drums cf 
.... ··:-·.-~. -...aste. Operations rest:ned in October 1'177 undo'.!: ne·o~ ownersr.1p. By rebr.Jory 
,. • ··.<> :-.~-... -c-...::ers abc~::rje>nec1 •r,~ f.1ci!.ity, le1v1ng thousands of dru~s .1nd waste 

-t~s ·~:--.-l .. ~e:-.. i-::·1. ~':' .:a:~·j.t"r'z' !)~')an esti:T.cited :4,"::!-: cJ:-.~rr.s •H·r~· ~:~:.:: s~ c~ri:._. 

· :_·~"'-'. I:; ),~:;e 1::'9: se·.:e:e t:~ ·di:-.7 Cd~Sed wate .. ir. t:'":e drea ~~:: :Jr..1:r, wes~ 1;:~ a 

.. -:-:~•1 r~i':y; c-·;~.~.:.1:- .. wi~r. ~~.e ~:~..:~1 wr~ter repcrter1~y rt-s·~~·.ed .:.:-·. sk:r. t-....:r:-.::.. 

- ~::. _. 

s- i:, s~d :.;nent, qw 

~··.:·/ :~ !".~.n~.~:ia!" ... s :·/,... ~.1 {b€:~~::~:-1.-:.•, t:_,· >-·~~~e, i~E}, .Jt her ur~.1n ics (F'Cl~s, f'AHs, r.t.~:. 1, 

-:r~· .. ;:~ (c:---.r--.n.:..·.:..:r., i, .. ~.J.JI 
b ........... Otoon·~ ·-

, cos.an,-_c;,_ 
tl SM .. "'t. o ... 'Ttue Aepot11 

N ·r:(· 

•• ,T ol 

21 ... o4 ...... 

OPnONAl >L'H• ,& 1 

o..-r....,. Df c 0,..,., l. 



-

:·::~ 'J • :s 

~ ..... ·.· .:.·: L0::.1t~r-1r-~ur.d : .t:;k, dr .. 1 tht' · p one toot .•t c. r·t d::;:r, .. i~ t:d .-; 

·:~~..:; j:1 ~ct dci~1=·~l.-ls tr . ...,. ,· ... :r..tdr.:.;~d~ed sut)s~:~a~~e ~~.}1:, '.iC!i"· .. · 

-~~--1 •11:~r aro> \' .. .'s 
~~t-~::J~;,, and FA.hs: 

rrirr..Jti' cor.t~~inants c~ ::-oncern cJt~~·:t1:.1 • 
lL..:!~~.:..nQ tJen::en~, tcl~ ... ....-ne, d~d :-c·~: t~.··: 

<~nd :nctd ls 4nL·ludiny chr .mlu'TI oi:•d ; .. dJ. 

j: 

... ' 
_ ... '•., 

: j.l:.; ·s 

-~-=~ta;-"'.~~.,j~e..1 s::.. i dr~..J s~!.·s~.;r(d~~ m.atE'rldls us~ng a cc:r.binatt --~ Vdf;"__:r 

:···: 

.. , 
··.·.·: J. ... ·: ·n a;~~ so.i..:..dl!.~,~a:i.JII :._~~-ubi: .. :at~ :1, !':Jl~:::;wed t>y uns~te a.:. ... r ·..:; . .1~: ex(·a•:--t• ~· 

=-·-· 

, .. ~ ..... s ::.1:..~ir.at:..:·r. ···--1~':..~1:.: .• ~:.. d~f.'r,x:ndte .. y :,;·oo ·7-,t~ of_· :.·d:-.. ~:.d··-·.: l::· 

.~ .... :: ..... _:-.. 1~~:-] ~t lands: .._·-)vt:: ~=-..; ':.:--.t> s:re 

~-;.:.:•_~~t:·:~~S; ::f!"·:""'-L~ W.J··-~= ._.. .. t ···~ d:.! d•~e~· 

'j: 
. ~ ...... ,j 

! : ,l ... -: ,j ~ t :· 1 

: •: !'-:,)I 

:, ; :: j ; • ~ . ; f : ~o..; .• :. 
F ,. i\ .. ; ... : t ·:; t ••• ~ :.3 ~: • ~ 

~1:., 1 d.__~~: t..' . i : ~ r t_• :·. .. r i c:. 1 _ : . .. 

S: 3, Y~ ~, ~~;;r...:, -whict'j i:-. 

. 1: S!~, 7~8, C:J0, w!"li~ . .-.ol 
~ r.-?d:ea. 

...: . • ~ t _ • 

. . , ' ,. . .: ...... 

:· r.; .. f ,_., ! • · · 
,,_,,)._ 

•.::.· 

.. - ~ .·. 



---

'X: 

,.....,_,... .. -_:.;. 

...__.,._,.--

...... -::'1 IT'I,..... ,..,~-: 7'.~rt:""'~"~~ 
)..c.,_ ·~ ··- ··- -··-·"'-•'---

•• ,.11-;' ~~~- .. -
/"\t ..... -~...:::.~ 

t:.S. E?;;. 
OS~v:SR - P. SC:> 



...... 44 - ~ ........ ,. 

-2-

:trwtallaticn ard apenticn of a dMp, clue I, ~ 
injecticn Will tor diiiX'Ml of t!w ~t&t ~ 
vatc; or if a ~ticn pKiticn 1.8 ~by 
u.s. EPA, izwtAllaticn an:S tpnt.icn of a tnaa.nt .,..._ 
far U• cx::rJt.alll.in grcuni vatar to ~ ~ 
.atancM toll~ by dllllp wall injecticn ot tt. alt
c:::cnt.ainat.d vatar: or ilwtallaticn ~ q.raticn of a tr.abwnt 
syst.-1 for the cc:ntaaaina~ c;ra.nS water to ~ hazardcua 
aatanoes follow.! by r.inj-=tic:n of the L&lt"'<D''t.Ulinat&t grtU'1d 
vatar into the cal~ ~tar in a -.-..r that vill pz•••1t 
~ of the Ml~ plun.; 

IJWtallaticn of a final •ita ~ •U.f'yin; a:R.\ cl~ 
~. if applicable or if ccrwic::ar.t m....m: and 
apprcpriata (the q.ality of cap ~ind vill al80 deperd 
cn the r.W.u of tecta cn ttw 80lidific •teri&l): 

~icticn of •ita access and UJp:.iticn of deed n.trictiC1'11S as 
~riat.e: 

R.i~at..S t.tin;J and lc:n:J term Jla\itorinq. 

n. ~t.r treatment and urdel~ injecticn portiona ot the 
~a.l actia1 NY be CICI!t:linm with the niiB1i.al actiCI'l tar Midoo II. 
In this c:::asa, the CI:I!Cin.s tz.atllent ccrwtitut.. an c:n-sita ac:tia'l, for 
~of the Off-site Policy. 

r::IX:ARAIICM 

'the lllel.ect.d niMdy 1.8 prot-=tivw of tunan hlalth ard the .nvi.Iaiiii6l'1t, 
attaizw F.-raJ. ard State ~ that an applicable ar r.l.vant and 
~l'q)riat.e to tJU.. l'W~Ci&l ac:ticn and 1.8 cx:.t-effact.iw. 'lhia ~ 
•tisfi• the statutory pref~ for r..di• that ~oy tnaa.nt that 
:r.t~ toxicity, Ktlility or vol..- as a prin:ipal el...-at and utilizes 
~ 80lutiona Gni altamati~ tr.aa.nt t.::hnolor;i• to t:hll -.xi•n 
IIXt8'lt pncticable. 

a.:au.. thia 1-..dy will ~t in hazardcua ~ ~ cndte 
abolle healtb-bula! 1~•. a rwvHw vUl bl cxnb:t:8:! within fiw )'Mrs 
attar a::mw .. IW'lt of rwn.!ial acticn to ..ure that t:hll r..ty CX1'1t.iJ1JM 

to F"''~ ~ en ot-. tWJ.th.,.wd t11ot -ua-lt, 

-



~--· ·--·-" 
- ··---·-·--------------..... -- ·~~..,..........----- ------

sm tw£ Nm UX'ADCI! 

Kidco I 
Gary, I111iana 

STA'm1Dfi' Q[ BASIS AND f{JRp;§t: 

..... .. 

nu. dlci.sic:n dcx:uiWnt pnMr.ts the •l-=ta:S ranadial ac:tic:n for the Midco 
I site in Gary, Iniiana, drlelc::.ped in accordance with a:::RCLA, aa ~ 
by SARA, and, to the ectent practicable, the Natic:nal ~Plan. 
'lhis dlci.sic:n is cu.5 c:n the adlaini.stratiw l'WICIOrd tor th.i.s site. '1bl 
attac::hed inSex identif i• the it.- wc:h CXI'I'prise the adnUnistrati ve 
ncord up::n wc:h the eelectic:n of the 1WI81ial J:"aaiiYal acti.CI"' is bued. 

'Ihe State of Iniiana is e:xpec:te:S to ocnc:ur with the selected rsady. 

'lhis is the t inal IWI*tial actic:n for the Mic:lc:o I. A Wl"facll ~ ..acva.l 
actic:n inelucl.i.nq rwro.ral and off-site d.ispoul of wastes in ~ and .ut>
surfac:. tanks and the top Cl"'e feet of CXlr'ltal\inated .oil "''I& CICI'1)letad in 
1982. '!be final remedial actic:n will tr.at the highly CXI"'taminated 
sub&urfaoe soils and •tarials that raain at the site and that are 
CCI'ltr:~ to~ water am surf~~CP water cant.inatic:n near the 
site, and will t:r.at the highly c:::cntami.nated grcun:S wter near the site. 
'1'wM actic:rw will llddi.,. the principal thrMts ~by the site "'!uc:h 
include public: Malth risks ~ to future c:t.velq:nnt of the site, p.lblic: 
hMlth risks due to off-site lliqratic:n of CJZ"CCll'd water and, public: risks 
due to air ..US.icrw, and envi..rcr71wnta.l ~ c:n aarrcun:iin:J w.tlams. 

'1bl •jor mtp:li *1tS of the Ml-=te:S rwna!ial actic:na include: 

<:n-sita t.reea.nt of an .stiNted 12,400 cubic: yards of 
oont.ami.nated .oil ard wasta mterial by a c::arb.inatic:n of vapor 
ectnc:tic:n and 80lid.ific:atian/sbbilizatic:n toll~ by en-site 
~itic:n of tha 80lidified mterial. 'Dw 8011 vapor ectractic:n 
8)IWt.- vill be CICIIWidered IIUOCI!Sst'Ul "*' volatile organic: 
CICIIIpOUnds are ~.ad to l.wls that will sx-e no health thrwlt 
and allow 80liditicatian;stabilizatic:n to pa:CJCMd .uccwetully. 
'1he 80lic:UficatiCI'\Istabilizatic:n c:pratic:n vlll be c:~CAWicSu-ed 
•accwstul 1llwn it ~K:'IM tha Jdlility of a:xtt.Di.nants 80 that 
leachate fral thl 80lid mass will not cause~ of hMlth 
base:! l.vela in thl C)l"':U1d watar. 

!!:Malvatic:n and c:ln'1ite IIOlidific:atiCIVatabllizatic:n of 
~taly 1200 albic: yards of cxm:aminated ~ in 
aarrcun:lin:J Wltla~Us; 

Inltallat!on and operatic:n of " qrcun:! water p.ll1)inq ~ 
to .intercept CXI'1t.aJt\inated qrtQ"d watar frat~ tne si ta; 

1/j 
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I. sm NN1E· I.OCAllCJf AND 'ESQUS!Cti 

'the Ki.cico I site oa:upi• appraxilnataly tour ac:rws a.rd ~ lcx::ata:i at 7400 
W. lSth AVWI.IIIt, Guy, Indiana (Figure 1). 'l'his is in the acuthWest 
quartar of t:ha northwll!st cpartc' ot Sectic:r"S II, 'ltAmsh.ip 36 North, Ra..n;e 9 
~. 1hi.s ia in a light industrial anoa. '1bt site is within cne fourth 
mile of a ~id8ntia.l rwighbom::xxl in Halml:n!, Indiana, ani within 3000 
feet of a ~identi&l rwighbom:xd in Gary, Irdiana. 1bel:w is &l.ao a 
r.us.nt livin; accut 900 feet south of the site. It is borderwd by an 
In:1ianll Ollpart:zlw!t of H.i.gl"aoeys 1M.i:ttM\anca !acUity Cl\ the w.t, sand 
ri~ ard wt.latds to t:ha north, cut ani flll land Cl\ the east an:1 3 

private t:uilc:ii.nq c:r'S t:ha ao.rt:h. (Figure 2) • '1he Ninth AvenJe Dlr!p, an NPL 
site, is lcx:ated ~taly l/4 mile north of Midco I. 

The site is lcx:atad a~=Proxilnatel y J • 8 miles scuth of Lalca Mic:hic;an and 
lies m.id'way betWeen the Gral"d calumet River and me IJ.ttle CAlUltllt River, 
both of 'Wh.id'l flew into LaXe Michiqan. It lies in the calumet IM:1l5tri.ne 
Plain. 

Topoynphy: 

The oriqlnal. relief of this site, as well as the sun'tllJJ'Idin; area, 
incll.ded alternating east--...st t..-erdirq ridges and swal.es. Oriqinally, 
two swa.l.es creased what is new the Kidoo I site. ~, the tqo;ra:;hy 
ot the si ta as wall as of the sun'tllJJ'Idin; area has been mcd.ifi.S by man to 
a qreat extent am i.a cnly locally pt e served. '1he site itself is new 
lwel and is UI'1Cierlain by sandy soil. A surfac::. nm::wal actiCI\ was 
O:.•lt'leted in 1982 to ~ all wastes in driJI'!B, tanks and the top a'le 

fc:ot of cx:rrtaJI\inated soil. 'lbe rerni!lin!.rq c::r::l'\taminatim of c::cn:::em is in 
suts..Lrfaoe soils ani mterials, an:! the c;ro..n:5 water. 

Ecology: 

There is evi~ of the oriqinal riage ani -..l.e tcpcgraphy just north of 
the site. o.pite :he industrial and CXITIIIel'Cial use of the lard, lllCh of 
the area arcurd the site CIOI"'tairs ~ an:S pade::l areas that p:-avide 
habitat for fish am wilc:J.ife. A relatively un:li.s1:u%bed wet.lan:S aru 
apprcxilnat.e.ly 1000 f..t north of the site and~ the Ninth 
Aven.Je D.mp SUpertun:! sita has been designateci by the U.S. EPA and the 
u.s. AI:rrrf Q:>rps ot Engineers as unsuitable for filling t:e::ause ot natural 
~values. However, the rrore disturbed wetl.ards closer to Ki.dcc I 
have net been so defignM:ed. 

'1hera are a ruri:ler ot relatively un:1isturtled, state-dedicated nature 
prw.erves within three miles of the site. 'Ihese areas as wall as other 
relatively urdist:u-:bed sitas, providE: habitat for a wide variety of 
llliqratory ard resident wildlife. 'nle SCllthem 8'd ot Ltka Midti9811 and 

--
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IWoiU'tly habitats are a convergence area tor migratory birds !ollowirq the 
north-south bc::a.lrmries of the lake. 

Hal:litats near Midco I su;:port a variety of fish ard wildlife pqulati"'X'\S. 
Nestirq mallards \il!l"e c:i:l&er.led in wetlard habitats between Midco I and 
Ninth Averue ~· 'Ihe mallaro has been designated as species of Special 
~is by the U.S. Fish and Wildlife Service. ~..her birds seen in the 
arM \oei"e spctt.ed san::tpipe.rs, ki l.!.deer, qoldf in:::tlt!S ard zw'~j rqed 
bladcbi.rds. Midco I is also within the range of the Federally-<iesigned 
..-dangerad Indiana bat. 

ln add.itioo, the followi.ng State of Irxiiana-designata:! erdarqered spacies 
ware ctlse.rVed near Ki.dco I: the Azrerican bittern; broad w:in;Jed ha\JJc, 
• rlpJppy ard Frankl in's gt"'Jnd squirrel. cr.e c:Sead qrey birch was 
observed, which is at the Indi3lla Threatened Plant list. '1he pcniec. area 
400 feet north of the site contained qreen sun! ish, clack crawt, 
nu:tminnow, carp, black tull.heaj, crayfish, and sna~irq turtle. 

GroJrd Water: 

'1M Midco I site is urderlain by two distinct aqui! er units. 'n1e sardy 
surface deposits, alx:ut 30 feet in thickness, c:x::J!ilrise a Sl:!icial 
uncon!.irla:j aquifer (calumet Aquifer) wi.th a saturated thicl<ness of 20 to 
25 feet. 'lh.is aquifer has "]''C:rl yield potential ard is very susceptil:lle to 
or::ntam.inatiat !rtr.1 surface SCW"CeS because of the high water table ard the 
very per.real:lle san::ty nature o40 the surface soils. A no-toot thick 
sequence of silty clay ard silt loam till se;arates this aquifer fran a 
bedrtx::k aquifer of the Silurian lqe. Available specific capacity data 
~ that the top few hurdred feet of t."l.is aquifer has limited yield 
capacity. 

'Ihe directiat of grcun::t water tlcw in the calumet aquifer is to the north 
ard northeast: !ran the site as in:iicated L-, Figure 3. 'Ihe rate of groun:::l 
water JI'CVerrent is only abalt 70 feet per year because of the very lOJ 
hydraulic gradient. An estilMte of tile vertlcal flow rate thrru#l the 
clay cx:nti.ninq layer is 2 feet per year. 

Aa::erW..rq to an aqJirq Ur.lt.ed ~..ates Geol~ical SWvey stu:fy, the ~ 
water I!ICYenent in the calunet aquifer is locally affected by ditch!s ard 
leaky sewers. '!he qrc::urdwater di~ to di t.cnes ard leaky sewan otten 
causes a tully penetratirq effect :::n the now in the aquifer. A City ~f 
Gary sewer is loc::ated 2700 f•t north-northeast of the site in the down 
gradient now ctirectiat f~ the site (Figure 1). It is nat Jcn::Jwn whether 
this sewer is leaki.nq, blt its manhole does drain the wtlard east of 
Ninth Aver~.~e ~ duri.rq high \oll!lter cxniitions. 

'the predc::mi.nant so.1r0e of water !or both potable ard non-potable uses in 
the Midcc I area is Lake Michigan. In !:pite ot this, the well inventory 
cr:rducta:1 in the Re~Tedl.al Investigation identifi~ 68 privata wells 
screened in the calumet aquifer wit!tin approxilnately cnH!lile ot Midc:o I. 
'lh.is ire 1 \.des 16 wells pot.ent.iall y .i.n the dowrqr'ad.ient c;ro.ni water flo.~ 
d.irec:tioo fran the site; tl.le.lve of Which are used for dri.nk.irq. 
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surtac:e Drainage: 

SUrface water l..,.ls are intimate..y relata::l to gro..an1 water levels in the 
aaficial aqui!ar. SUrt.- water drai.ra into the wetlards north ani east 
o! the site. It wu also ob&e.rved that CXX'1tanlinatad qi"CA.ni water f~ the 
site seeps into the adjac.tt Wllt.l aros ea..«;t ot the site. Hos'C o! the tilne, 
~ u no di5c::harqe fraa theSfO wtlan:is. ~er, duri.nq the sprinq 
znalt ani peri~ of haavy precipitation, surface water migAtes slowly 
northwa.rti t:.l'lrcu;h wetlands into the wetlards surra.n1.inq 9th Avenue Qr.;:>. 
~ing perio::Ss of h.igh watar lavels, the wetlams 5lU'l"'.l1'di. 9th Averue 
L...mp drain into the sewer sham in Figure 1. 'lhis sewer leads to t."w Gary 
Wastewater 'I'naanent Plant. 

II. sm; HISI'QRX AND ~ AC'I'I'/rriES 

Mid'west Solvwrt R8covery (Midco I) ~ irdustrial waste recycling, 
storage, a.rd di;;p:sal at the site scretime prior to .June 1973. lhe Midco 
I sit.e was usa::\ !or d..i..spc.oal of a variety o! industrial ~...es includ.irq 
l.ll'\)(r'o..n quantities o! D.ll.X li~d i.rdust.ria.l W&SU!S. Waste handling 
Nthcxls included open storage and stoc::kpilin; of 55 qallon chuns. 

In Ncver.-.oer 1973, an Indiana state 8oarj o! Health (lSBi) i.nspec:tor 
estimat..ed t!"'at 6000 to 7000 drums loo'ere stoc:J<:piled on the site. ~ter, 
:inspections by ISBi noted avr. ,;·..:,:. drums on the site a.rd drums in a 
state o! disrepair. 

Fc:ur l::WJc tanks ranqi.n; tran 4,000 to 10,000 qallc:ns each were on site in 
mid-1976. 'Ihe leakaqe of drums anci t:ul.k tanJcs on site has bPen 
doo.lrrented. A 1~ pit on site was used for djS(X&'J of Wustria.l 
sludges a.rd residues. 

On Oecaltler 21, 1976, a fire broke cut at Midco I. An estimated 14,000 
drunls of c::::hemic:al. waste turned i-1 the fire, c:ausinq taission of toxic 
tunes. Shortly after the tire, Midco opentions were relce2ted to 5900 
Ird.lStrial Highway, Gary, Irdiana, operating urrler the name Midwest 
Izrust.rial Waste Disposal Q:lrpany, Inc. (Midoo II) • Active q:eration was 
rerewed at the Midco I site in Oc:td:ler 1977 when it was taken OYer by 
Irdustria.l 'l'er:::ta\ics, Inc. (Intac) • 

On February 24 , 1978, the take CDlnty Ciro.U t a:urt oraenrJ the operator 
of Midwest Solvent Oi.spo&al ~ to rem:we a.rd properly dis;nse of the 
t~ drur.s of cyanide ard other irdust.rial wastes traa Midco I ard 
Kidoo II within 90 days. 'lhis order "''aS never c::b!yed. 

In approx.ilnately February 1979, Intec: c:tiscn'ltinle:S ~tias leevirq 
thalsards of drur.& of waste chemicals unattended on the site. One 
pi"qlll!rty owner bulldozed drur.& of w;ute off his pi"qlll!rty c:ausi.rq rupturi.rq 
of SCI!e dn.1ms. 

tllri.rq 1979, the ISB-1, U.S. EPA ard the Gary Fire OepartlT'ent CXI'Clcted 
ir!Yestigatian at the site. Based an the results ot these efforts, the 
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United States file a c:J:q)laint in the Federal District 0:1w:t in liiiniTon:i, 
In:tiana under Sectiat 7003 o! the Resouroe Conservation and Recovery Act 
{R:RA) (Civil Action No. H-79-556). A Preliminary Injunction and 
'IWrporary Aastn~ order war. ~ on .Jar&Jary 31, 1980, that 
c:1ira::t8:l Inter: to ~ c:artain surface 111a5tes fran Midc::c I. 8'f rurther 
order of the C'aJrt en DiiOiltLer 4, 1980, Intec was require:1 to t"er!!:Ne 
certain surface ...astas trc:a Mida;) I. 

em o- ••ter 4, 1980, tt. q:.rators of Midwest SOlvent Di..c;poaal ~ 
~ at"dc'C to .mit tc u.s. EPA a plan for twOYal of all \lUtes stored 
on tn. site net attri..bJt.Kiie to Intec, and to design a plan to cs.tarmine 
the n~~tmw are extant of the .oil ard ~ water contami.nation. 
~, these a:urt acticns want ilwt!ective, and in late .Jaruary 1980, 
.n estimate 14, 000 ~ W~aJ:W stoc:)cpiled up to four dnm& high, and 
thcusan:is of t~ dtums still remainEd on the gt"CAD'd. In JUne 
1981, the EPA encl~ the site with a fence. In .June 1981, MYere 
tlcx:d.inq caused water in the area to drain west into Halm'a'd. a::ntact 
with tJti.s flcxd water reportadl.y caused skin rums, wh.idl many believe 
~.ere due to drairlage fran Kidcc I and the Ninth Averue IU!p, located nort.~ 
of Midc:c I. 

'Ihe u.s. EPA turded a hj'Chcq«llogic: study performEd fran .June 1981 to 
Septelri::)er 1984? to ~ide a prelir.tinary in::tication of OCI'1ta%nirlants present 
in the soil an.:1 qrcurd wat:ar, to detemine qround water flew, and to 
de! ina the extent· of cr.'ltarnination related to the site. 

'Ihe u.s. EPA ~ an J'an.Jary 27, 1982, the allocation of turds and a 
a:~ntract awa....U for the reo.ral of hazardc:Als waste fran the Kicr.:, I site. 
'1his actia"' was cx:rduc:t.s fraD February 26 to .July 7, 1982. It in::ludai 
rewcval and of!-sita dispoul of a~taly 7,000 OJbic yards of 
c::ru.c.;,ha:i druas, 84, 000 gallons of sol vwrts, 5, 600 gallons of acids, lJ, 500 
t;allons of bases, 56,500 galla-. of inart ~. 940 ~of 
flamnable solids, 170 lal:plcks, and 7,200 OJbic: yards of ccntamirlated 
soil (the tcp 1 ~cot) • 

It also included placinq a 6-12 inch clay soil cover ovar J!DSt of the 
site. In acktition, 840 drullll of wastes wen l1!!lrDVed fraD the site by a 
n:spc:nsible party, and one surface tanker was nm:wed by Intec. '1his 
cxrcllded the surface rei!I:I"J''1l action tut the cr:ntami.nated !IOil and qt"'Jrd 
water had nX been ~. 

Midc::o I was plaoad on the National Priorities List (l'PL) in Deoeltber 1982. 
'the NPL is a 1 ist of abMdcrted or ~ll.S haza.rOc:us waste •i tas that 
are eligible for investigation ard rarediation urder a:RQA. 

0'1 .Jan.wy 19 1 1984 1 the 1Jni ted States tiled its First Alne.uded Q:Jrplaint 
tor Civil Acticn No. H-7~556 addirq c:laill'ls for injunctive relief urder 
Section 106 ot the Cl:ll\?rehensive 'D'1vil"Cnn'ental RespaiSI ~tion ard 
IJ.ability Act (c:::DO.AJ, ard recovery or response CXISts incurred by the 
UJ'\ited States urder Sectia'l 107 or CD1Cl.A ard acldirq qenerator de!erdants. 
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'1he u.s. C'A CXJa1:'letai a Wcrk Plan for a Rsna1i.u Investigatia"'/ 
Fwaslbility Study (RI/FS) for this site, and initiated field work for the 
RI/FS in February 1985. 'lhe p.&ri.OS8 of the RI was to collect c:lata needed 
to deta.rmine the tul.l extant of ha~ remajn:irq at the site and to 
.valuate al ternati..,. tor nl!8dial actions. '1he RI in::l 008:1 geqjlysical , 
aoil qas, aoil, hyd..-cqeola;ical, surface water, surface sediment and 
g:rtiUrd watac investigations. Hooiii!Ver, the u.s. EPA agt ead to d.isoontirue 
ita wortc ext the RI/FS in April 1985, When a qt"'JP of deferdant.s agreed to 
a:rduct the Rl/FS in ac:r.:ardanca with the u.S. EPA-approved Work Plan. 

An agze&tel1t was for.naliz.S ext .June 19, 1985 by a Partial CCnsent Dac:ree 
in tJrU ted States of Aneric:a v. Midl..est SOl vent Racollery, Inc. et. al. 
1~ with the Unit.:! States ['listrict c::nut tor the Northern District of 
Irdi.ana. 'lhis Partial o:nsent Dacrae requi.rad re~ ot past costs 
ard spcified that an RI/FS be c:::tq)letad in aocordanc:e with the u.s. EPA's 
WorX Plan tor the !Udco I site by the Defen:!ants. Litic;atiext was stayed 
until oarpletiext ot the RI/FS. 

D"le ccnt.ractor for the deferdants started work in May 1985. Attar rwview 
of the first dratt Remedial tnve~.-"tig<"tion (RI) report, u.s. EPA requi.rad 
additiaW. saz!1:)li.rq in February 1987. 'Ihis ~li.rq was oarpleted and a 
final RI report was apprcY8d by u.s. EPA in Daoa•tler 1987. '1he oontnctor 
subrlitted a final f'S report in February 1989. 

II!. CIH1L'mTI BEIA'Iloos 

A public: D'eeti.rq was held CXt February 21, 1985, to explain the pz• p:eed 
ReTa:lial Ir!vt;'StigatiorvFeasi.bility Study. U.S. EPA up:Sated the camun.ity 
a'1 the status of the RI/FS us~ fact sheets in Novambe.r 1987 and Oeoet•tler 
1988. 

A PI• t:e&ed Plan was prepared explai.nirlg alternatives ....aluat-s! ard the 
basis for preference for ane alternative. 'Iha Plal\ was mail-=! to CNer 
100 pc"Sa'lS in the CCIIIIIU\ity. Availability of the Plan was published in 
boa lcx::al. newspapers. A p.Jblic: cxmnent period was held fran April 20 to 
May 19, 1989. A p.Jblic: Neti.n; was held a'l April 27, 1989 in a high 
sc:hcol near the site. 

Verbal public: m•a•ents ware received duri.rq the ·p.JDlic: meetirq. Written 
m11neuts wre reoeivad frail ane resident of Gary, frail the Cl.ty of 
Hanm:rd, fran the Irdiana Department of D"!Vi.ra'1nental Manaqement, ard fran 
llli!ltb!n of the Midco steerirq CDm\ittee, wc:h represents potentially 
zespcusi.ble parties at the site. A SUITIM1"Y of their major m•a•ents as 
Wl8.l.l as u.s. EPA's n:spa se to them is inc::l\ZSecl in the ~i veness 
SUDinary ;L, the ~· 

1ha u.S. EPA-selected remeclial acticns identified in the booM of 
DecisiCXt differ fran the preferrw:! alternative described in the Pt• 40•:eed 
Plan in the tollcw ways: 

1. A5 an alternative to deep well i.n;ectiCXt, the optia'l o! 
reinjectia'\ of the qro.JTd water back into the ca.lunwt aquifer 
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is allcw.d follc:wi.ng tr.ablwnt, with the ccnii.tiat that this 
cparatiat nat cause spraadin:;J ot the Mlt pluma. 

2. A Treatability Variance is ~rave:i for the solldificatia\1 
stabilizatiat (5/S) cpentiat fran the LIR! Disp=sal Restric:t.iat 
(UR) TrMtmnt ~. 'lhis is bein] approva:i t.:ause 
exist.in; available data do net dalcuatrata tnat S/5 can attain ~ 
trMtl:lent standards ccnsistently for all .ail ard dlibris at: this 
site. 1be TreatAbility Variance allewtl attaimw1t of st.ardaras 
that have~ Qlrral&trata:l to be attai.nable for soil ard debris. 

IV. 5CDPE AN!2 R)U; OF lliE RESFQ§t ~ 

Rancva1 of surface wastM, an \JI"'dergrQJrd tank ard the tcp aw-foct of 
CU'Itaminatai soil wu carp leta:~ by u.s. EPA in 1982. nus RacotU of 
Dlcisiat is for the final r'I!Ndial ac:t.iat ard will ~ the nmai ·: ...,..i 
c:xrrt.am.ination at the siU! includirq C"OOt.ar.\.inated subsurface soil and .. .1.11 
materials, ccntaminated gt"QlJ"d water and ccntaminatai surface sed.ilrents. 

V. srn: OiNW;r'fJliSTICS 

'Ihe RI ~ that on-site •lbst.naoe soils are highly a:::~ntaminated b'J a 
larqe I"'..!D!r of c:ha!Ucals ard ocntain sa. c:rush.s dnlre ard other debris. 
Graln:f water belc:w the si ta is also highly ocntaminated, but the 
ocntaminatad qrcurd water dc.s net axt.end v-_;ry far fran the site. Scr.w 
surface ~ near the site have also been oontaminatad. 'l'he qro.Jni 
watar was also highly saline, it appears larqely due to run-ott fraD the 
adjacerat Irdiana ~of Hic;hways facility. 

Sc::urce: 

01"1-sita subsurface soil ard debris are a Cl:lnti.zl.u.nq ~ ot or::.nt.aminant 
w the qrc:u-d water ard surface water. Fourteen t.t tze~ldles ware 
mcc:avcsted into the lll:ll5t cxntaminated portions of the site ard niJwteen 
saJ!1)les were collecta:! to c::ha.ncterizfl the extant ard !"'ature of this . 
~. 'Ihe east .. ,..rual portiat of t.'w site has the highest 
cc.ntaminatiat. 'Ihe minillun, maximJm and Nan cx:ru:uuatiaw of chemicals 
detecta:1 ill these 5al!1lles are surrr.arized in Table 1 ill the~· 
Elevata:i cx:n:entrations of the follcwirq c::her.Uca.ls were detcted: 

IN!thyl- chloride 
ac::etaw 
2-bJtancne 
4-methyl-2-pentarone 
toluene 
.thylllenzene 
xylene 
~1 
b is ( 2 -ethy l.hexyl ) Fttt.halat.e 
1,1,1-trichlorcmethane 
tr ic::hl oroetllene 
tet.rad'\loroethane 

barium 
c:adl!lium 
c:hran.ium 
c::cpper 
lead 
nickel 
zin= 
cyanide 



t.'\zene 
c::hlorcbc\z
bq:horcna 
tutyl benzyl phthalate 
di -n-b.Jtyl phthalate 

-7-

A ~ I'U!bt.r ot p::~lyaranatic hydrcc:artals wen detected at up to a few 
hJn:1ra:1 ~. PCB& were det.ectad in cne ~le at 44 m;11<q. Pesticides 
wr. det.ectad in two ~les at balaw 10 ~q' tcg. 

'n:ltal volatile o~c ~ wen u high as 1. n by wight an:! 
c:awiste prw:icmi..Nntly of methyl.-. c::hloride, 2~, toluene, 
~l.benzene, xylene, tridUot"'ethene, 4-n!thyl-2-pent.anc::.r. an:! 
c::hl~ene. 

~ saru.volatile organic~ were as high as ~.8\ by wigt'lt an:! 
a:nsisted predan.inant.ly of phenol, p::~lyaranatic hydrcr::::artlon, phthalate 
an:! a.l.kanes. cyanide \olaS as hlgh as 2 , 720 rrq;1<q: c:hrtr.Uum as higt'l as 
10 I 200 trq/'l(g: an:! 1 eacS as high as 4 1 980 zrq/Kq 1 

'Ihe estimated voli.II!W ot CXln1:ar.Unat.ad 'JI!Ibsurfaoe soil and debris above the 
watar table is U,400 OJbic yards. 

~aoe Water: 

SUrface water 5ar.llles were ex~llected at eleven locatia-s durirq two rcurC.s 
ot !'.a%\l)l :i.ng. The maxiJTun, 1ai..nir.u!l an:! average oa~CentntiCI"'S are 
smmar ized in Table 1. 'Ihe ~l :i.ng locations &lcrq with the results frtr. 
tc:lta.l. volatile organic ~ are shewn en (Figure 4). Grtu-d water 
wu c::t:eerva:i ra::harqirg the wet.lan::! east ot the site at loc:aticn 1. The 
~le at location 1 CXlr1tJ!ii...ci a l'UT'ber ot volatile orqanic ~ 
'-lhic::h wre pn ent at high cxn:entratictW en the site. 

Figure 5 shcMs ino~c CXJI1X'Ur"dS excee:tin; the aa.zte 14ter c:p.Wity 
c::ri taria levels. nw highest a.tals an:! cyanide ccnc:entnticns ware foun:i 
in the wet.lan::! east of the site, \ot\ic::h receives ~tf and groJrd water 
~ fi"CCIl the site. Hcwii!Ver, other potential IIQll'C8S of OOI"'tami."WWtion 
to this &Aa ware also detac:t.e;i. 

SUrface SediJnents: 

SUrface sed.brent ~les Wll!.nr oollected in eleven locations durin; two 
ra.ni!: of 5al~J)lirq. The JMJti.1UII, minillun and average c::cnoentratirns 
an sumnar ized in Table 1. 'Ihe ~1 irq results irdicate elevated 
cx:rcent.raticns of tot.Al volatile o~c c:x:J!lXlUrds, total ..U.~latile 
o~c c::arp:1D'rls, PC!S, d'llortlane, cadr.o.ium, chran.ium, and lead in the 
deptessicns di.rect.ly north ard east of the site. ~. it was 
det.ar'rl\iJw:! that other !IOJl'CIIS of ocntam.i..naticn wen also p.r 1nt. figures 
6 and 7 show the dl..stribut.4cn of total volatile o~c oarp:u'ds, onJ 
pesticide/ PCBS in sa:li.ment ~l es. 
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Gran:! water: 

'Ihirty-three mc:r.!...ori.nq walls were installed an:! sanpled c::k.Jrl.J'1:1 bolo 
ran:ls. A limita::t I'Uitler of walls war. Soaq)led for cyanide an:! a few 
othar parameters cJuri.nq a thllu l"C:':lJrd. n. maxiJ!llln, llirillum ani average 
cx:u::.•traticlw are SUIJinarized in Table 1. 

An unanticipated result was the fi.niirq that the aquifer in the vicinity 
of Midco I is highly cx:nt:andnate:i with .Ut CXX"'&isti.nq pri.Jnarily of scxiJ.um 
ani chloride. Chloride was as high as 1.5,000 nq,/1 t.low the site. 'lbe 
extent of this c::cntaminaticn is in::ticated by the chloride isol~ for the 
lo-fe.t dellp walls in Figure 8 ard the Jo-feet deep Willa in Figure 9. 

'lhe Midco I RI nsults, aa wall as a sbJdy for the Nint."l A~ Dlq:) RI, 
in::ticated t.~t a vert high c:x:n::l6nt.ratic:n alinity pl~ is llic;rat.ing !ran 
the adjacent IRliana Department of H.iqhways (IIXH) salt storage facility. 
A st:udy of aerial pt'OtcxJrapw for the Midco I RI determined that (at lea.c;-.. 
traa l97Q-1975) an unprotec1:ed stock pile was present at the n:x:H facility 
r-.ar a sw-ale en th6 northern halt ot what is 'f'OI the Midco I site. 
~ly this stock pile was salt and the highly salina dna.i.rlage tra!! 
the pile clrained into the swale on Midcc I oontri..b.r:ir.o:J to a salt plur.e 
fran that fac:Ui.:y. OrainaQe fran Midco I and .w.n J:WJt d.isc:harqe ct 
salirw wasta matarials into the S~oo-ale ~inq Micjoej :-: openticns cx:W.d also 
have c::x:ntri.t:uted to the salinity pli.DI18 at and ~-adi.-Jt tn:m Midco I. 

Sane of the CJ%"'U1X! water saq:ll inq results tor ha~GJS ~ are 
surrmarized in Figures 10, 11, an:! 12. Hazardals ~st.anc. detac:ta:l at 
high CXli JOE rtraticns in on-site qrt:IUTld watar ~ to bac:JcgrcurD 
incl\Xie: c:hrallium: nic:J<.el. : zin::: cyanide: ~'ethylene chloride: tTans-1, 2-
dichlort:ll!t.herw; chloroform: 1, 1, 1-tric:hloroethane: vinyl chloride; 
chloroethane; acetc::lrw; :-b.Jtanone: 4-methyl-2-pent.cnl: t.\z8lW: tolu.ne: 
total xylene: s:Ntnol: benzoic acid; i..sqnoraw: ~-1,2~chloroetht.".ne 
ani 1-1 dichloroethane. nw total volatile organic~ (\tt) c:attent 
of the graJrd water ~1• was as h.igh as 476,000 u:il ~), bJt the 
~ decreased to 1 .. than 100 u;/l ilma:iiately north of the site in the 
10 foot deep IICI'\i.torin; walls. 

Elevated OCiw=-Jtratic:rw of l!Wt:hylene chloride, aoatcna, 2-bltanr::ra, 
benzoic acid, pwnol, cyanide and lead Wll!l"'! detected i.n c)ff-site walls AJO 
~or 830. Since then is little or no v.rtic::a! qndient i.n the sha.llo.~· 
~fer i.n this area, it a believed that ttlese hazam:us M.lbstanoes were 
carried to the 1::ott.a1 of the aqui f e.r ..,i th tughly sal ina ( ard dense) \later. 
'the hazardc1ls substances went likely fran the Mido:) I cperat.icns. 

Biota: 

'!he u.s. Fish ard Wildlite ServiOP ccllected saJI1)1M of tiS\, c:nytim\, 
srwq::pi..rq t:urt.l es, .mall Mlrlnals ard earthwot"1r''S iliMr Midco I. '1hese 
~les 'WIIU'8 anal yz«< for orqani.c and ino~c ha.zardcus .atanoes. The 
results WIIU'e ~ tn the results in c::a-.trol sanples. Althc:u;h the 
u.s. Fish ard Wildllte Serlioe has not yet i..ss:ed its fi.n&l. nport, 
pro iJitinary resu1 ts irdicate that the tol! ':Ni.rq · hazardo.ls substanoas were 
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tnq.lant.ly detect:ad at elevated concentratiaw ralative to ton. cx:rrtrol 
sarrples: 

al \.11\i.n.ml 
~ 
lead 
silver 

With ton. axceptiat of aluminum aro silver, these hazarocus substances \oll!re 
also elevatec:l in the scu.ra, groun:1 water or surface water ard sediments 
at Midoo I ( CXIl'plred to a::l'\trols) • 

VI. stttNX OF SITE RISXS 

For a tut:ure develc::pNU1t scenario incll.din:l usage of the CJround water, 
soil i.n:lestiat ard air e'Cp05Ur'e, an estimate of the health risks is as 
follows: 

ncposure to soils 

£)cposure to tuture surface 
water 

Lifeti."''e 
CUmulative cumulative 
carc:~enic Ncn-carc~enic 
Risk* Risk Imex* 

4.1 x 10-2 

6.8 X 10-5 

2.2 X 10-6 

86 

3.6 

0.0039 

* Ris.ks fi'I%1 DpOSUre to qroJl"d water an:1 soils are ttan TaJ:)le 4-22 of the 
~to PUblic Q:atllent Feasibility Study, Midco I, Ku't:h 7, 1989 
( excl u:i.irq arsenic which is at badcgrourd) • Risk fran exposure to 
surface water is fran Appen:tix A of the PUblic CU111ent Feasibility 
Study, February 10, 1985. 

~ water - mathylene c::hloride, vinyl c::hloride, benzene: 

SOils - Pel!a, bi.s (2-ethyl.hexyl) ~thalate, tetrac::hloroethane, 
methylene chloride, dieldrin tric:hloroethene: an:1 benzo(a) 
pyrene; 

SUrface Water - vinyl chloride, and met.."''ylene c::hloride. 

'nle min ~ c::ausin; the I"'IO'H22"Cincgenic risks in qrcund Wi!lter 
are: methylene chloride, 4 -methyl-2-pentancne, 2-tutancne, phenol , 
nickel, c::hran.ium (as c:r(Vl)), c:::hlorofcmn, an:1 aoetaw. 

'Ihe followi.rq hazarcbls !P.Jbstanoes were detected at cx:n:Autratic:ns above 
the Prizna.ry Or ir1Jtin1 Water Regulatia~ MaximJm o:mam.inant r..vels (KlJ5) 
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(40 CfR 41) in 9l"CUU'¥1 water near the site: trans-1,2~d\loroethane; 
trichloroathene: 1, 2~d\loroethane: benzene: toluene: ethyl.benzene: 
vinyl d\lorlde; hal~t..ed •thanes: selenium; cadlrlium; barium: ard 
c:::hrt:mium. 

A o.mulative aubc::hrcnic hazard i.n:Sex for an cn-si te tut:ure deYe.lopnent 
-=-na.rio was calo.Uated to t. 63. 'this was c::alo.Uat.ai toy addin; the 
ratios of the estimated subc:hronic uposure rata (SEF) to the Acceptable 
SUbd'lrc:r.ic IntaXa (ASI) for each c:::hem.ic::al. '1he iMex e.)CC881a1 unity (or 
ale) t'or all aqe ~ for nicl<.el, toluene am 2-b.zt.ana'le. If the iroex 
is less than crw, no adverse health effects wculd be fDCP8Cted. In 
acttiticn, the irdex ~ unity for pica c:hildran for lead, cyanide 
(a&SUIT81 Hal), am bis(2-ethylhexyl) ~thalate (Faredil'! IrNestigaticn of 
Midwest Solvent R8ccvery (Midc:o I}. Ollcaltler 1987. ~ 6-58, 6-59 ard 
Table 6-20) • 

For the neanst off-site residents, tho! lifetilna o.mulative c:ancer risk 
was estimated to be 5. 7 x 10-s, JMinly due to benzene emissions to air aro 
ingestiat of arsenic an:! benzo(a)pyrene in soils north of the site. 
However, the c:cncent.ratioo of arsenic in these soils was below the average 
det.ecta:i in bacla;ro.ln:1 5al!tlles (Remadial Investigatioo of Midwest Solvent 
Reccveey (Midc:o I}. Clicerttler 1987. ~l an:S Table 6-22}. 

It no actiat is taken to a:r'ltai.rl or rec::cver the gran::! water, CXII"'t.ami"'ants 
will ocntinue to miqrate fran the site in the CJ1"CU'd v.ster. 'Ihe cx:nt&n.i
nated q1"'lrd water is prwiicte::i to affect the area shcM1 in Figure 13, an:! 
a::Wd affe:t up to 19 residential wells (sane of Wi.c:h are UI!IC for 
dri.nki.nq) i.rl the calumet aquifer. It will also affect the ~ 
watlarm. 

Al ternati valy, the ocntaminatad gran::! water CDlld d..ischarqe to the sewer 
north- northeast of the site (if it is leak.in;), tlow through the City of 
Gary Wastewater Treatment Plant, d..ischarqe to the Grard calumet River ard 
eventually redC:h L1x. Michigan. 

It has been argued that the calumet aquifer at Midco I shculd be 
cx:nsidered a Cl.asa In aqu.i fer because of the high salinity, an:S, there
fore, that the aquifer shal.ld net be prctected for drinking wter usage. 
However, because the salinity is net natural am has c:nly affac:ted a 
limited portion of the aquifer an:! because the grcun:1 •-ater in the bulJc of 
the aquifer is of dr.inJc.in; wa~ ~ity an:S irdeed is used u a dr~ 
'WISter SC11rOe a short distance fran the site, u.s. EPA has c:t.tarm.ined that 
the ca.lurret aquifer in the vicinity of Midco I u a Class n acpifer ard 
should be protect.ed for dri.nkirq water usage. 

It has also been arqued that there should be o:nsidend no risk cile to 
tuture drinkirq water usage ot the ~ water because the high u.ll.ni ty 
wculd prevent its usage. However, there is no assurance that the 
c:crrt.aJI\ir .a."1t.S fran tre site vill a.l 'WB'fS 11\iqrat.e vi thin the Ml. ini ty plume. 
In tact, Figures 8 am 9 shoo~ that a\ly a small portia'! of the grcurd 
water below the site has a total dissolve:! solids C'la'\tent greater than 
lO, 000 Dq/1, Wtic:h is the cxn:.entraticn used in the U.S. EPA t1nderqrourd 

I 
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Injecticn CD\trol Ptoc;tatD as the cut-off point for dr~ watar Uliia98· 
In ~ticn, the Kidco I cperaticn ccntri.Wtad an w-detanlinable aomt of 
the C)rCU"'I:1 water salinity prcbl• at am dcwrgndient fra~~ the aite. 

'lhe follc:Jo~in; paramatanl eo -'«5 the c::hrcnic and, for sana, &lao the 
awte watar cpal.ity criteria for protecticn of aquatic lite in sana 
.urface water sazrpl•: 4 • ethylFtlthalate, cii -n-butylFtlthalate, c:adlrU.um, 
du'tai.ua cq:par, ira\, lead, llel'CU..j", nickel, silver, zinc and cyanide. 
'1he u.s. Fish and Wildlife Service ~lieves that the biota livin; in the 
vicinity of Kidc:c I ao::urul.ata:S elevated oo.-.centraticns of volatile and 
i.ncrqanic carp:lUllds, "'-'hich adversely affected fish and wildlife rescuroes. 

A large 1"'JJIt)ar of altematives ware -=reenad, usirq enr;u-rirq j~ 
for applicability, past performance and i.Jiplementability. O.tail.S 
... -aluaticns were c:crduc:tad for 14 alt.ernatives, which are CCII'i:)i.naticns of 
the lll:l5t pran.i.si.n:; technologies. 'n'lese tac:hnologi• can be catagorize:S as 
follows: 

Ccntaiment: 

• lll.1l tilayered cap 
•. alurry wall 

Grcurd Water Treatme."'lt: 

p..lll1:li.n:; of ocntaminated qrcund water and dis['oul in an 
~ injecticn well withcut treat?nent 

• p..lll1:li.n:; of ocntaminatad qrcurd water, treat:Nnt and the\ disposal 
in an unde.rgroun:S inj ecticn well 

• ~in; of cx:ntaminata:S grtU"d water and treao.nt by wapordticn 

Scllrc:e Treatlrent: 

.oil vap:lr ectract i<X'l 

.al idificatiC:.Vstabil iuticn 

in-situ vitrification 

inc.inerati<X'l 

Alternatives providing for direct treat:ment or~ of c:x:ntaminatad 
110ils below the water table "Were eliminated for a ramtler of l'MSCnl. For 
cne, treatlner'lt of soils below the water table wcul.d normally ~ 
dawatca..ri.rq of the aq.U!er be.l.CIW the site prior to excavaticn. OI!Wateri.n:; 
wculd requir~ installat:i<X'l o! a CD'Itail1nent barrier and d i sposal of a 
larqe volUINI or C'a'lta.m.inat.ed qro.n:l water. Because of the tiJIW needed 
tor the injecticn wall ~icn, the CXI'Ttall\i.natad gro.n1 water for 
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c:~~twatari.rq would have to be oarcnarcia.lly disposed or. n. Na.reSt 
~deep wall is in auo, .o this clispoul would t. ecpa•ive ard 
edl1 tr1anlrportaticn hazarda. In addition, CjX'CU1I:i 11111tar p.1l!1) ard tn.blent 
&ltamativ. my ~ rMdily lMC:hable ~ by ~ AIIOI'al 
at natural grazd water tlushi.n;. ~ that do I"'Dt lMC:t\ cut 
wuld n:mDally not tle available for d.irect i.ni:)Mticn t:.c::&uM they an 
t:.lcw the wtar taWe. 'lbarefore, the 8CUrCe ~ and tz..aa.1t 
&1 t.emati..,.. auy ~ ccntalllinated sat.lrfac::. .,ils ard •tarials 
~ the wter tab\e, ard highly ccntanLinataS Mteri&l.s t:.lcw the water 
table that can be 1-.anU.S by localized CS...terin:J. 

'1be &rWLl cct.1t ani depth ot .:urce trut::m.nt abcNe the wter tabla will 
tle detanli.nm by .ail claan.JP action levels (00.). '1be ext.1t and period 
~ ~tia1 of c:;rot.n:1 watar treet::nant ~will be detanli.nm by 
CJrQ.11"C1 water OI.a. SUrf..:. ..U..'W\ts will tle ~up in the &rGU 
shewn in Figurw 14 to a c:S.pth that -will leave ttw ~ Md.iJnent.s 
t:.lcw the .oils CAI.a. 'lhe CAIA are det~ in Section X, ard incll.des 
at:ta~ ot K:1a in the c;rcurd water. 'Ihe mcpec:ta1 areal ~ of 
SOUI"Ca and surfaoa se:1ilnant. renaiiatia\ nqllred is shewn in Figure 14. 
'lhe expected areal extent of grcurd water rwrrwdi~tion is shewn in Figure 
15. Applicable, or rtleYartt and awrcpriata requirane:1ts (ARMs) tor the 
va.riOJS alternatives are smrnariz.t in 'I'abl• 6, 7 an:S a in the AppcUi.x. 
'nle f~ alternatives are sumnarized belcw, inclU!tlin; the .tatua o! 
CXII'pl iarx::e with major ARARs: 

Alt.cmotive 1; lfo ktim 

By law, u.s. EPA is required to ocnsider the no-action altama~ive. No 
ac:tim WOlld be tAJc.-t to ac:idr.a the scurca, the CXlnt.allUnated 9XQJI'd water 
or IIUl'faoe water. '1be source 'WCUJ.d o::ntirua to c::ause CICI'Italllination of the 
g:rcurd water ard .urtace waters. '1'he ccntaminated 9f'CU'd water would 
c::cntinle miqrat..i.rq ott-site ard NY .ventu&lly affect~ c;ro.ni 
watc walls. 

'lhis alt.Mnativa...c:awi.sts of the c:cnstruc:tion ot a R:R.\ CXJI1)liant 11Lllti
layer cap awr the .-.t.iA site, an erea of awraKimataly 150,000 ~ 
teet. n.. cap 'WCUJ.d in:lude a l~ility barrier la}'U' to prwvent 
V'llrtic:al lliqration of water, a lataral drainaqe layv am a ~ti ve 
CXJYer, as .to1n in F igun 16. 

'the sc:raped ocnt.am.inated sec:iir.m1ts (est il'MtAd to tle 1, 200 OJbic yar Js) 
would be excavate::l ard transported to an ott-site lardtill tor d.i.spou.l. 

c::ra.n:s water use rwstrictiaw would be place in the area shown in Figure 
13. 'the ni.reteen OJ.n"ent users ot the qroJrd water in the Calunet aquifer 
in that area ( l::oth ck:a•estic drirllti.nr:} am nc:n-dri.l'\k.irq) 1«:1Uld be CD ll"f!!Ct.e:i 
to t.hlt m.mi.cipa.l water system. 

.I 
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'Ihis ~ all the rarai..nirq altamatives WI:Wd incl\.de installatiao~ of a 
aix foot chain link fen:::. with 3'1tnrd barbed win &ran:! the site, 
installing warn.i.rq signs, and i.Jip:l&ition ot c'..3ej r...trictia.. 

Quni water and surfacw water aigraticn wo.Ud r. =nitored rwgularly. 

1. Relevant ani ~riate ~; 

'Ihis altematiw wculd be CD&istent with hazardcu• waste landfill .:losure 
~t.a ~ the Rlillalrce Ol::nMlvatia'l and ~ Ace (~) ( 40 c::rR 
264.Ul, 264.116, 264. U7, 264.310), and c;rcud water IIICI"..itcrir.q 
~of~ (40 CFR 264.97, and 264.99). ~. it WQJ.ld not 
l:le c:crsist.ent with the Pr~ Drink.i:·-.; Water ~ations (40 CFR 141) or 
tbe R:RA oorrectiw acticn requi.rerrents (40 c::rR 264.100) t:.cau.. 
CICI'1tallliz\aticn fraD the site wo.Ud cx:ntirua to cause ~ of the 
~ in oft-site 9l"CJUl'd water. !t .Uso WI:Wd net be ccnsistent with the 
~lent Water ()lality critarla (~) for protectia'\ or aquatic life, 
t.:ause the ocntam.inatad qrcun1 water \oiOUl.d racharqe surface waters and 
c:au.se exoeedanoe of the ~. 

2. ~l icabl• Req.1.i.nrnents: 

'lbe ot't--sita di5p"PJ of ccnt..aminated sed~ wculd have to be in 
<Xq)li.ance with u.s. ZPA's off-site policy and all applicable k:RA, and 
~tot' 'I'nnsportation ~oor) regulatia\5. 

A clay slurry well \ICUJ.d t. installed arcurd the area~ c.l~ 
action levels (CAI.a) arw ccc-ed.ed in soils ~ the water table ani for 
gran! water. 'the ~l 11110!ld r. keyed irlto the material ocntining layer 
located 30 feet belcw the sita, and wculd be awrox.ir.lately 36 i.ndws Wlde 
and 2,050 teet lanq. 

Because ot the nigh salt ocntent arrl other ccntaminant.s at the site, berd'l 
s:::a.le tests wculd be perfol'Nd in order to c:let.emi.re the t'onul.atiCI'\ tor 
the slurry. a.nt.a'Uta clay NY be affected by the high salinity, iiO 

attllpulgita clay "'NJY t. use instead. 

A .W.ti-layer cap u ~i.bed in Alternative 2 wal.ld be placa:l aYW the 
a.ree irwida the slurry wall. ~ted surface sediJiw!nts wculd be 
~ and oontaizwd withln the cap ard slurry well. An fi'Xtraetia'l well 
WOl.ld be plac.t i..., the CCI'Itili..rw.nt area to lower the c;ra,nS water ilwide 
the wall by approx..i.Jnat.el y 0. 5 teet to insure an i.J1ward qra.rd water 
gradlent. Initially, this wculd raquire disposal of approx..iJnataly 21,500 
qallcns of cxnt.ami.nated qrourd water. 'Ihis wo.lld be di.spoMd of in the 
nMn!ISt c:x:rmerc ial deep \olll! 11. 

Aa wi tl": Al. tema ti ve 2, the s i t.e wrul.d be ferced ard posted, cs..i 
rest.rictia'\ ilrpJ&.id, ard a t!a\i.torirq pro:;nm ~l~...nte:i. 
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1. Ral.want and Appropriate Requ.i.ralents: 

'lhis alt.-native walld be cx:rsistMtt ·rith ~ hazardu.ls waste lanit ill 
clc:.ur. ~. Because the~ •ear c:utside thll slurry wall 
·41110Uld ..at the CAl&, thi.i &l.t.aniat.ive wcW.d be ccnsistent with ~ 
ccn:w:tiw IICtiat ~ • .a the Prilr.ary orinltirq water 
~ati:.w. Attar a:ntairllwnt of the Midoo I source, sw:-taoe water WQ..lld 
~rtly -.t the »Q:: (unlesa other IIC1&l"CeS are present) • 

2. RMidal Risks: 

Because no tr.at::nent ia i.nYol ved in th.is &1 tarnati w, the nsidua.ls 
CXI"'ta.irw:t vit:'Un the slurry vul ard cap walld be the san~ as presently at 
the aita. 'lbe risks i.nvolved in c::ase the cap and sluny 'W1lll are cS.aiMged 
ar if :r.idential <W.reloprclt oa::urnd at the site, wcW.d be the same u 
the pt 1 nut site ri.sks. 

Alternative 4A; Qrard Water F\l!pi.rq ard PI!'? Well In1ectia'\ 

nus ard all other al terT.ati.,.. traatirq the ~ water i.ncl\Jdes 
installaticn and :~pentiat o! qraJJ"d water extractiat wells to il'1tercept 
the a::rrtaminatad 9rcun:! water that e:xnMds the CAI.a. 'lbe rasults o! a 
prelimi..nary n::del t~Stinata:i that ......en ctractiat w•lls .t¥:W.d be 
install a:S to l"8CCYer grc:amd Wl!lter as shcM'I in Figun 17. 'lhe total 
estilNata:S p:ll)irq rate for the ....,.., wells is lJ gpn. 'Dw extractiat 
... us wculd be cparata:! until qraJJ"d watar CAI.a are Nt in all ~rtions o! 
the call.m'et aquifer affec:t.ed by the site. Because the CCI"'taal\inated qro.n:1 
Wl!lter wculd be cxxtt.aizwl, »q; woll.d short!:· be attaizwl in .urt~ water, 
uru .. preYante::l by other swroes. 

A Clua I hazardcus waste~ .injectic:n wall \loCWd be installed. 
'Ihe injectic:n za. \loCWd be located approxiJn.ltely 2,250 teet belo.~ the 
surface in the MoJnt Si.Jncn aquifer.. 'lbe ~ injectic:n cperatiat 
my be curbi.ne::i with the Midoo n I'll!81ial actiat if this is c:letarlr..irwJ to 
be OO&t ef!ecti ve. n. 9th Avenue ~ rt!ll*hal ac.:t.iat may also i.nclude 
utilizirq the deep wall f-ran Midco for disposal ot sa.lirw wasta water. 
In 'these cases, the CQ!i:)i.ned treatment ard djc;pcwal ac:tiviti• vill 
cx:rstier...e an c:n-!.'ite acticn tor p.l.%lX.8eS of the of!1ite policy, with the 
'IDCCI!pticn that the transporud wastas JUSt be 11181\i!ested. 

'1M c:arCi..rMm trMtment and d.ispo&al can be c:awidend an c:n-si te actim 
p.1rSl.lAnt to Sectic:n 104 (d) (') of ax:u. bec:ause the !ollo.~in; c:ri ter ia are 
a!t ( Ir!U!rim RCW~ Q.tidanoe at NcJno<a'lt.iqucus Sites ard c:n-si te 
~of~ .... ard Treatment ~idue. Portar. Marc::h 27, 1986. 
OSWER Directive 9J47.Q-Ol): 

1. nw siU!S are close t.o;ether: 

2. 'n• WllStes are ~tible: 

J. nw wastes will be :Ms¥1qed as part o! a hiqhly reliable lar;-term 
~: 
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4. '1ha ~ short-term iJrplcts to p.lbl ic hea.!. th ard the 
.,...ircnuant vill t. minilnal. 

1. ~licable ~: 

'Ihe deep uell injection !lUSt be in CXJ!l'lianoe vi th the I.an:i Disposal 
Rastrictia1 {UR) ~ of 40 ~ 268 an:l 40 Cffi 148. 'Ihe 
f'ollcvi.nr; l i.sted ha~ ~ have been dj 5f'OS"d of en the •i te an:l 
are CXIIT~ined in tt. cx:ntami.nated t~~Jt&urfaoe 110ils, qrcund water and 
surface ~: FOOl, ~C2, FOOl, F005, F007, FOOS, F009. 

~this nwasat, befon tt. qrcund watar can be inj~...ed without 
treaaent, a petitia"' to allcv lard disrosal uf vastA prd'Ubitad urder 
9JDtitle C of 40 Cffi 268, 1I'IJSt be granted by the U.S. EPA AdnU.nistrator 
p.1I"'!!Uant to 40 CFR 2 68 • 6 ard 4 0 CFR 14 8 SUbpart C. 'lhis peti tia"' 1I'IJSt 
daral&trate that there will be no migratia"' of haZartbJs ocnstituent.s fran 
the injectia"' zaw for as lcrq as the wastes remain hazardc:1ls. 

A c:rou sectia"' of the qeolo;nr of this ana is shoJn in Fi9UA 18. 'Ihe 
injectia"' zaw in the l'bJne Sim:ln aquifer is separated by geolcqic::al 
fcrmatiaw fran dri.nkinq water aquifers. Neart::7y c!ass I ~ 
bjectia1 wells that are presently operating, have subn.itted petitions 
~ to 40 CFR 268.6. 'nlese petitions are presently un:Ser rwview by 
U.S. EPA. 

'Ihe i.njectia'\ wall 1IUSt be const..ruc:ted, installed, testa:!, monitored, 
operated, clceed am abandoned i:"' a<XX)rdanoe with u.s. EPA requi.rertents 
an:1 con:litic:ns ~ to 40 CFR 144, an:1 146. In addition, repcrt.irq 
raqui..rarents 1I'IJSt be i.., acccrdance with 40 CFR 144 ard 14~. o:r.tamirlated 
surface sediments will be sc:npec! and d.ispcsed of off-site in accc~ 
with the u.s. EPA cff-sit.e policy and ~licable ~ ard oor 
requ.i.nlrent.s. 

'Ihe rare:tia.l actia1 -.y al5e require respa ISes to operaticr.al problel!&, 
ard iq:ll~ cmnct.ive actions p.JrSUant to 40 CFR 146.64, 144.67, 
144. U, U4.5l(d) ani 144.55. 'lhis CX11ld in:ll.de ~ fer 
a:.nstNcticn, IIICftitorinq, nport.irq, wall pl~.irq. ard injectia1 well 
clowrw as neassary to prevent JDYemerrt of arrt a:rrtaJrl.ir.an into an 
~ KU.tOe ct drink.inq water (U.S.D.W.) (40 CFR 144.3), cbe to 
qeratic:n ct the inject.ia"' well. 'Ih.L~ NY also require il!plementation of 
rsa:ti a.l actic:ns to nstore arrt U.s. D.". , that beca•- CXI'1talll.inatad as a 
result of the operatia'\ of the~ injection well, to~ 
war ~icy to the extent practical, ~ to Sect..i.on 3004 ( u) an:1 
3008 (h > ot the 1984 Ha.z.ardcalS ard Sol W Wute AD• dnerrts. 

2. l'e!lidUal Risks ard Ralevar:t ard ~rcpriata ~: 

Natural atteruatia-, ard fiushirq of the SOJI"'e wo.Ud oa::ur cl1rirq 
ope.ratia'\ of the c;ro..D"d water extraction systan. Hoooleve.r, .ane ha..zarOOJ5 
~ r'@S idua.ls WI:Uld rena in in the IIUbsurfaoe soils. '11w reaidual 
r~ cannot be dete.mi.ned at this t.l.n.. 'Iherll!fora, a si ta COYer wo.Ud 

0 
'0\ 
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be placai aver the c::a'ltal'l\inated soils that would be consistent with ~ 
hau.':"dcus waste lardtill clO&IJre requirerrents (40 c:FR 264.111, ~64.116, 
264.117, 264.310). 'lhe site would be fenced, deed restrictiaw ilrp:&ed, 
ani a grtlU11d ...atar mcnitori.ng system inplementad oonsi.stant with ~ 

~-

'1his altematiw oculd be the sane as alternative 4A except that the 
ocntaminated grourd water would be treated to the extent J"'PC'PSsazy to 
ll8et u.s. EPA requi.rements prior to the deep wall injactia1. For this 
alternative, u.s. EPA apprcval of the ~ i.njectia1 well \IIO.lld be 
~. t:ut no peti tia'\ der!IJnstratiat would be needed. 

Prior to the deep well injectiat, lard Disposal Restrictiat (u:R) 
treatment st.arrlaMs loOUJ.d be met, for listed wastes FOOl, F002, FOOJ, 
an:1 F005 (40 c:FR 268), this would likely require an air stripper an:1 a 
liquid~ qranular activated cart:lon polish system. 'l"natJrent may also 
be required for cyanide, c:::hran.ium, lead an:1 nickel to meet the prqx:&Ed 
t... ..... ~~ standards for listed wastes F007, F008 ani F009 (F .R. , Vol. 54, 
No. 7.) 'Ihe ~ treatl!ent staroards are listed in Tables 19 an:1 20 (the 
stardards for !'1CI'HolaSte waters loOUJ.d be a~lic::able to the c:x:ntami.nated 
grtlU11d water) • 

It is anticipated that the treab!ent units '-'O.ll.d be designed fer an 
avenge !leN of lJ gpn. Air emissions fran the air stri~ wculd be 
a::,r,trolla:i nast likely with a c::arbon canister. '1he degree ct air 
emissions cx:ntrol required is defined in Sectiat X. Treatm!nt tw»iduals, 
..tUd\ may i.nclu:ie spent cart:xl'\ ard metals sludqe wculd be d ispcsed of off
site in acx::ordance with u.s. EPA's Oft-site Policy ard applicable ~ ard 
oor regulations. 

As with alternative 4A, the treat:ment ard ~ i.njectiat well 
system may be careined with Midcc u. 

Alternatively, the grourr:1 water CD.ll.d be tz-e.!ted ard then :nt.irljacted into 
the caJ.\m'et acpiter it re.injectiat is c:x:n:iuctEd in a manner that will 
prevent spread.ing of the salt plume. At the end of the ~irq, traat:ment 
ard :ntinjectiat cpentiat, the qrcurd water at the site 1lllSt ll88't the 
graD"d water CAis (Sectiat X). 'lhe goal of reaa:iial actiaw is to restore 
the grourr:1 water quality. Normally, this would require that the ranadial 
actiat also reduce seccrdary (nc:n-hazarnous) CCI'1taminants such as total 
dissolved solids ('ItS) either to bacJ<grt:urd levels or to Secx:lndary Max:iJrum 
Cr:l'1taminant t.vels (40 c:nt 143). Hcwii!Ver, at Midcc I, since there are 
adjacent CXI"'tami.nant SOJl"'BS, high levels of '1m would be lett in the 
c;rard water at t."'e site at CXI!pletiat of the reaatial ac:t.icn. 

A ~ water ext.ractiat syst.an wculd be installed ard operated in the 
scme manner as i.n al t.e.rnatives 4A ard 4C. ~, the CX1'1tam.inated 

--- ~~--~-· . 
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9Z'QD'd watar wculd be trutai by evaponticn, instead of by separate 
traaaoont operations c::anbined with deep \11811 injection. All ccntaminant.s 
~d be c:x:aiCIIa'ltratad into:> treatllent residuals that wc:W.d have to be 
djspos-1 ot oft-site in 8CCDt'danoe with u.s. EPA·• ott-site pclic:,· an:1 
awlic::able RCRA an:t 001' tw:~Ji.n!r.'ents. 'lha residuals will irchxie blo.~ 
c:k:J.m ard salt c::aka. In ~t1an, air strit=Pi.ni:J an:1 cart.'"!'! adsorption may 
be~ prior to~ ot the c:xn:iensate. Air enissia-.s will have 
to t:. c:x::ntrollc to ~~t the criteria described in Sec::tian x. 

'lha bl~ dew\ an:l carbon resi.c:hJals wo.Ud likaly be ircinentad 
CXI!InC'Cially. cyanide, am IDBta.ls in the qramd water wo.Ud lilcaly be 
c:x:aCC~t.T.ate in the salt c::alca. If this~. lard dispcsal of t'w salt 
c:aJca ~d l.ikaly net be allowed un:!er the I.an:t Di.t;posa.l Pastric:tions 
rwgul.ations withc:ut prior destructia1 of the cyan.ide an:! treatment of 
metals (F.R., Val. 53, No. 7). See Table 20. 

1he final site oover an:1 hardlirq o! CXI'ltaminated sedL"!ents 'loO.lld be the 
same as in al te.rnati ves 4A ard 4C. 

'the evaporation system may be CXI!'bi..ne:i with Midco II. 

Altematiw SA; Soil V!'P'r EXUCJCtim. ExcmtiQ'l at:q.le the Grc:1.nJ Water 
Elevatian ard L)rdtillirg 

ntis alternative ard alte.rna~ives SC, 3E ard 5G treat the 5Ql1"Ce ard 
surface sed..ilrent.s bJt net the groun:i water. 

Soil Vaplr Extnctian (svt): 

A aoil vapor extrac:tian (SVE) cperatian ~d be a:n:!ucted to treat the 
volatile organic oarp:lUrlds in the 5I ibsllrtaoe soil. 1his \IOJ.ld ra:!uoe the 
hazards due to air anis&icns duri.r'lg excavatian and han:U.in; ot the aoils, 
as 'tollell as risks ~ to leach..in1 :il"'to gi'QlJ'd water 1 direct cxrrt:act and 
d.irl!lct irqestia'\. 'Ihl ~ areal extant of treatlMnt ani deg1ee ot 
treabent is defined in sec:t.ia'\ x. Ernissicns f:ra~~ the SVE wcul.d be 
CXI"Itrclled to tt• dl:gtM defined in sectiat X. 

1. !X::avatia-~ ard Oft-site Disp=6al: 

Followi..n; this ~tia'\ cx.ntaminated Sllbsurfaoe materials an:t SJrlaoe 
sed.iments wculd be ca:::avatad and diS[Xl681 of oft-site. All off-site 
di S(X'Ml , in:lud.in;J treatment residuals fran the SVE, wcul.d be ~ to 
~ly with u.s. EPA's ott-site policy and applicable~ and 001' 
regulaticns. It ~ l.ilcaly that IIR \.1l"''de.r 40 CFR 268 wculd d.isallo.~ 
this alternative because cya:ude, cadll\ium, c:hra!\ium, lead, nic:kal an:t 
•il ver in F007, f'008 an1 F009 ....stes wuld net be treated. '1bt Lln:1 
Di~l ~ictic:ns far F007 1 f'008 an:S F009 'WIIStes ara ac:he:t.Ue:i to 
t:a * *'• effec"ti ve in J'urw 1989. SVE also may nat provide aclec:plte 
treaenent to meet the lard Oi sp.'"6a.l Restrictic:ns for FOOl, F002, FOOl ard 
roos. These treatment requi.rerrerrts are l i.stsd · in Tables 19 ard 20 (the 
starda.rds for ~ ..at..::.rs wruld be awlicable to the C'CI"'tarr\i.nted 
soils). 
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2. site Q:Mir and Grc:Jurd watar: 

1he aite 110Ud be nr...are:1 to grade with unccntami.natac1 fill. Over a lcrq 
p.ric:d of time, ~ water may attaruata to t:elcw CAI.a. Jii:::Jio,lever, in the 
Mantilne, the qran:t water at the s.ite wculd be highly ccnt.aminated ard 
walld c:xrrt.inJe to 11Li.qrata oft-site. It may eventually affect qram::! water 
in the area shewn in Figure ll. Gralrd water usage restrictiaw wculd be 
iDpoMd in this ana, and ninetMn qrcunS watar users (including 
r.i.dential clri.nki.rq water walls) wculd be CCI'V'I8Cta:l to the nm.icipal 
water systaD. 'ntis action '«W.d be ccnsistent with ~ gran:S water 
IIICnit...lrin:J ~· It 110Ud be inconsistent with ~ (X)rrective 
action~ and Primary Drink.in; water Stan:Sards because~ 
walld be exc:ea1«' in ott-site ground water. ~ 1Jil;;l:; lllllY be evcee1ai in 
.urfaoe waten due to off-tsi ta 11Li.qraticn of thoe qrcurd water. 

'l'he site wculd be fenced, deed restrictions inp:lsed ard qrcund water 
'II'Cn.i torirq iJrt:llementad as in Al tamati ve 2. 

Alternative SC: SoU Vapor Ertnctim. ExaiVJticn AbcM! water Table. 
Irx:ineraticrJ ard Ash SOlid.ificat.im 

1. SVE and Air Dni.ssicr.s: 

Measures wculd be taken to en&l1'e that air emissions Wr'irq excavaticn ard 
hardl.irq of the subsurface lllllterial do net excwrl the criteria for air 
eissicns defined in Secticn x. 'Ihis may requirtl that excavaticn and 
han:Uirq be cx:n:!ucted dur.irq tilres when weather cx:rd.iticns wcW.d m.inimize 
the volatile organic enissicns, ard that special procedures be follCJWIIBd 
~.irq .:Keavaticn. Alternatively, a SVE openticn may be CD'rluc::t.:1 as 
described for alternative SA prior to exc:avatiCI"'. 

If SVE l1!!!m:Wes \:he volatile organic ~. the risks fraa d.ir.::t soil 
i..ngesticn, in case the site is develcped, wcW.d be r-'1..,., as follows: 

Lifetime carc:incqeni~ 
Olrcnic Non-carcinogenic In:SeX'* 

~QB 

6.8 X 10-5 
3.6 

atw 
6.0 X 10-5 
3.4 

• Frail Adderdum to PUblic Q:mrent Oratt Fea•ibili ty study, Mu'C:tl 7, 1989. 
Table 4-22. 

'Ihe Sl.lbchrr.r..ic hazard irdex wcW.d be reduced for toluerw and 2-t:lrtancre 
tut wculd remain above unity for lead, nidcal, c:yani.~. ard bia(2-
ethylhexyl) phthalate (trail ReJTalial. Investigaticn of Midwest Solwnt 
~ (M;.dco I) • Da::&tber 1987. pp 6-58, 6-59 and Table 6-20) • 'Itw 
rislcs due to air t~~U.Yicns wcuJ.d be nearly el iJIU.nated. In addi t icn, the 
patercy ot the SOJrOB tor cxmi.n.l.irq gl"tllrd water CXI'1taminaticn wculd be 
lw:!Uoed substantl..All y, t:ut not el i.Jninated. 



-19-

2. Incinezat.icn: 

Fcllowi.ng t."le aoil vapor CXln~ ard DCBVaticn cpentions, the 
~ted •Jb&urfaoe aoils an:\ surface sad..iJrent material \oOJld be 
incinarated. ~ nqulaticna t.:ale appllcable to the material 
excavated and treat.d. It is anticipated that the ircinerator 'oi0.1l:1 
be a transport.able, rotary-call type, C~~=Proximataly thirty1ight teet 
len; with • tm-foot i.nner c1i.ameter. 

'1he inci.nerator ia ~ to have a capacity of appraxi.Ntel:f 17. 5 tens 
;:ex- hcur. A 8«lCndary c::artlusticn c::l'\ani)er wtW.d be used to a.uure curpletP. 
destructia1 :2! the wast.M, an:l a caustic~ '-'CU!.d rw.."'t.r'L'.ize acidic 
tlue gases and CCI'1tZ'tll particulate tmissicns. '1'he incirle...""ator wculd have 
to .at the tese.i.nq and pertol1nal'¥:le stardards in 40 CFR 264. 341, 264. 351, 
264.343, 264.342, ioll. 70 ard special state of Irdiana ~ 
:incl.~ a test bum ard axtansive stack sazrpliz9. 

'Itle incineratia'\ shc:Wd destroy nearly all the organic~ ard 
cyanide. 'Ihe n.tals would lar<;Jely remain in the ash. 'Ihe ranair..i.rq 
lifetilre c:arcincgenic risk in the ash due to d.i.ract soil i.rqesticn ..uUd 
be approximately 2.65 x lo-5 due to usenic. • Hcwever, these anenic 
represent levels of bacJa;ro.rd ccncentraticns. '11w remaining amulative 
chrati.c non-carcincqenic risk due to soil irqestia1 WOJ.l.d t. 1-.s t."lan 1. o 
~ that c::h.raluum is in the trivalent tom, bJt 1o0.1ld be qraater than 
1. 0 i! c::hrarJ.IJJft is in the hexaValent form.. nw SJbd\ra\ic risk :irdex 
wculd remain above one for lMd and nic:X.el. 'Ihe .eals my or my mt be 
in a form that wcul.d leadl to a significant ~· 

'!he incineratim at Midoo I may be o:::II'Oi.nad with the incinaratim at t."le 
:"'6U1::Iy Ninth Av.nJe tu~ site. For p.1%l:IOMS of ~ an:i the u.s. EPA ott
site policy, the CCI!t:)inad acticn would be ccnsidar.s cna sita. 

'Ihe incinenticn ptCIOBSS JlllSt· satisty the tLils tor ral rJaSte waters for 
listed wastes No. FOOl, F002, FOOl, FOOS, F007, F008, F009 (see Tabl• 19 
ard 20). ~. a capaci~ variance is in ertect for ~u. waste and 
debris until Novelrt:ler 1990 tor waste cat.eqories ·FOOl, F002, f'C\13 an:1 roos. 

Solidi tic:aticr. ~ 

Follo.tirq incinentia1, the cx:rx::entrations of ~ inorganic CXJI1Xll.D'd5 in 
the ash will be sillti.lar to ocncentratiors in sane list&::! haza.rdoJs wstes 
tor wtti.m treatn!nt is ~ prior to lard d.isposa 1. 'this is shown in 
Table 9 in the ~· 'n'len!!ore, solidi!icatial/~...abili:atim (S/S) of 
the ash will be requi.nd t~llr::N irq the itcineratia1, unlass .'laP tests 
shew that hazarda.ls CXI"IStituents in leachate trta the ureoliclitic ash are 
at cx::riOI!IItrations lass than the u:R treat:r.e1t standards ~'~ urder the 
40 Cf'R 268 tor F007. l'008 am F009 (see TaDle 10). ~llcwi.rq 
aol idi f ic::atiorv'st.abil ~ zatia1, the solidi tied lNlSS 1lllSt ll8ll!t ':.tw 1m 
treatl\"ent requi.reJre.nts tar FOO! I F002 I FOOl I F005, F007, F008 ard F009 1 or 
lllJSt meet stardards tor a Treatability Variance if this is ~ 
~to 40 CFR 268.44. 

-
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In G:U tia'\, it the ash is a hazardous waste by c:::t\anCt8ristic, 0004, 
0005, 0006, 0007, 0008, 0009 ani COlO, lard disposal rest.rict.iaw tor 
these wastes NY be a;:pl ic:able at ~ tima of the act.ia'\. 

Sita Q:wer and Grcuni Water: 

'1he incineratadlsol.idified •terial wtuJ.d be plac.:! cn1ite. nw design 
of the final c::over wtuld cs.p. d a'\ the rwa.U ta of the leac::hate testa a'\ 
the ash or .olidifie:illll!lterial. It trw waste is del.istable, a ~foot 
a:il c::over wcW.d be plac.d 0\IU' the site. It not, a final c:xwer in 
CXII'pliance with applic:::able RCRA lard!ill cl.OIIUI"e tw:r..li..nl!lenta wtuld be 
i.nr...alled. Ic is anticipated t.hat it S/S is nat ~. the final 
C'CYer will prcvide adequate pratac:tion against the c1i.rw::t ccntact. risk. 

Aa in Altamat.iv.a 5.\, qrcurd water Jl'a\itori.ng, usage ~ict.iaw and 
~cipal water CXII'lrla:tions wo.Ud be ~l~. 'Ihis alt.amative wcW.d 
be inconsistent with ~ corrective act.ia'\ requ.' _emant.s and Primary 
Dri.nk.l.rq Water Ra;uhticn;. 

A1tcmative 5E: Vapor f!Xboct.im am Soliditicatial 

'I\Io Dethods of mixi.nq tor solidificatim a.rw available. OW involves 
exca~tia'l, llli.xirq at:o1e gromd and replac::enent of the soliditied Nterial 
a'I-Si te: lhe secx:n1 involves in-situ addi tia'l of reagwrts and 1llix.irg. 

l. Above Grcurd Mixirq: 

If above gi"'Jn:S 11\ixirq is UMCS, then f 80il ~por ectractia'\ cp!ntia'l as 
del.cribed fer altamat1ve 5A zrust be CXIIJ)leted prior to excavatia'l. 

Follcwirq the soil vapor atractia'l, the resi.du&l risks llll!lY be as 
desc:ril:a:i for Al tamati ve 5C. 

Follcwirq this q.ratiCil, •ll"surfac:. materials atlcMI thlll c;r-:urd water 
table ani surfac:. ~that axcee1 soil~ wcu1.d be acavated, 
mixed wi. th water, bi..mer and rugents in a tank ard the'\ plac:a:! back m 
site to cure. It is anticipattd that the CXI"'taminat..S 1Nlterials wcul.d be 
fed to the mixar at a lllt.XiJiun nte o! 75 o.Jbic yards per hour. IArqe 
itarll such u ~ wcW.d be sitted Qlt and sardwic::twd inside layers of 
solidified mterial m the site. 

en::. the cx:ntaminated sublurfac:. materials am •·H~...a are ax::avatad and 
tnatad, the ~ regul.atic:ns b«:xlte •R'lic:::able. PUrsuant to ~o CFR 268, 
lard di SfC&"'l of the solidified mterial wcW.d nat be allCWid unl_. the 
UR tnetlnent stardards are :~ttained (see Tables 19 M"d 20) , or 
Tnlatability Variance 'I'J:"II'..d~ent 3tarda..ros a.rw attau.t (See Table 21) (40 
CFR 268. 44) • until Naver!tler l99C', there are no UR tnabrwlt .tandards in 
effect tor waste a'ltegories FOOl, F002, FOOl and F005 in 80il, wste and 
debris t.:::ause of a capacity variance. 

'Ihe pto~x:&ed ~ treatlnent :rtardalds for cyanic». ~ destruction of 
cyanide rather than reductia'l in ~ility. Bec;tuse it 'fiJaY be ilrp:aaible 
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to ~ tbl !.[R U'.atNrlt ~ to~ by S/S, ani t.::ause 
eci.st.in; available data do not ~te that tull-s.cale cperatia"' ot 
S/S can a"etain the IJ:R t.r.atJnent standards cawistantly for all .oil and 
ct.bris at this aita, this alternative will CXI!ply with the ~ thrcu;h a 
TrMtability Variance. '1ba AqU..ire:i trut:Nnt stardards (bum an results 
ot 'Itlld.city ~istic LMching Proca:!ure ('n:U) tas1".J5) &A 
~ in Table 21. Cl:nstituents that are not lat.d in Table 21 
llhculd be r-Jtred in .X,Uity by 9:>' based en~ t.ta. 

Lv-d Disp:wal r.stri.c:tiorw awlicable tl" haza.rdcus ~ by 
c::h&ract.eristic (tc03, 0004, 0005, 0006, 0007, 0008, 0009, DOlO) my also 
tw • '** ~licable to the cpratia"' by the tinw S/S is .iq)l....med. 

2. tn-si tu Mix..in;: 

Aa an &l.tarnative to acavation and solidificati.a\, the sut:.urfac. soil 
wcu.ld be solidified in-situ. It is anticipated that the system loO.ll.d 
•.::tilize a ~tai !1\ixirq syst.em. The mix.in;J head wcul.d be enclosed 
l1l a bottan-qlened cy 1 inde.r to all a- closed system mi.xirr;J of the 
t.rut:Nnt c:hemicals with the soil. The bat~ cylirder wcu.ld be 
1~ onto the soil ard the lllix.irq blades loO.ll.d be started, mcvinq 
thrtu;h the depth in an up and cbm mctia'l, WU.le c:::Nmic:ala an 
intrab:a1. Vapon ard dust wcu.ld be p.llled into the YBplr tr.atment 
sysum, c:arp:::l58d o! a dUst collection system follo..d by in-1 ine activated 
cartxn tnaOnent. An irduc:a:1 clr: -: tan wcu.ld uhaust the truted air to 
the a~. At the ~letio.'"1 ot a Jlli..xinq, the bl.S. wcu.ld be 
vi~ and the cylirder ~.ad. nw cyll.n:ier wcul.d tn.n be plac:.d 
adjac.m: to and c:werl~inq the previous cylirdar. 'Ibia would be npeated 
until the entire area has been t.nated. 
nw surface sectiJnerrt:a wo.Ud be scraped up and CX~nSClidat.s en-site fer 
solid.if icatim. 

Pri::- :.0 in-situ .ol idi!icatiat, a soil vapor extnc:tion q:l8l'Btim may 
have to be a:rduct.ed to rUJr.w volat1le organic~ CXlUgh so that 
allisaicns during lllixinq and curinq (attar the vapor treat:Nnt system is 
I"'I!!Yed) Jneet the criteria !or air emissicns and so that leac::hata fran the 
solid.i!ie:i JrllSS will not cause exceedanc:e of the c;rcud water CAI.a for 
volatile orqanie ~ {Sectia'l X). 

Usinq in1itu m.i.xirq, the~ loO.ll.d not be awlicable ncr ccnsi~ to 
tw :-a.levant ard awropriata. The 5/S will tw cxnside.red •ncx::e••tul. it it 
Adl::cas the ll'Cbility of CXI"'taJn.inants so that leac::hate tran the t10lid mass 
will net cause e:xceedance of Clean.~p Actia'l x.vels in the~ water 
(s. Sectia'l X). 

3. Aasic:hL Risks: 

It the vapor cctractiavsoliditic::atim operatia1 is StJO"""'tul, the 
aposures due to air 81\issicns, d.iract soil irqest.ic:r. and leechirq to 
~ wate shc11ld be nearly el iJUna :ed. 
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'Ibe SVE, by itself, shal.ld :rancve and t.rut JI'I05t of the volatile o~c 
CXII!p:IUrds. 1ha nsi~ risks followi.n; SVE ara described for alt..arnative 
5C. U.in:J 110li.di.tic:aticn, the Jrd:lility of ha~ c:::ICI'l&tit:La.tts wo.Ud be 
zwt~ thrtu;h bimirq ar entzapnent of haza.rda.ls cuwtituenta in a .olid 
--with la~ pal'1118ability that resists lMCh.i.n;. S/S has~ Mlecte:i 
• the t.st demcustratm available tec::hnclcx;y (BD\l') or part ot a ED\1' tor 
trMt:llwnt. ot a ~ of ~ hazardc:aJs wsta for the Lard Dispo&al 
~ictiaw (40 01t 268). '1be:se incl\.de the folla~in; listed hazardcus 
~; F006, ICOOl, ICD1.5, ICD22, k048, JC049, 1<050, lC05l, JCD52, K06l, ICQ86, 
JC087, JQOl. '1be5e lista:! hcardcus wastes a:ntain the tolla~irg hazardous 
c:x:rwt.i a..nts: cadnti.um, d\ran.ium, lead, nidcal, ail ver, arsenic, and 
-.l.eni\111 (40 Olt 268, prciiL1lcJated AugUst 17, 1988). S/S is a:nsidered a 
pctentially applicable t.ec::hnology for traatlnant ot haza.rdals wastes by 
c::haractaristic: I"'Urilers 0004 I coos. 0006, 0007, 0008. and DOlO. Which 
ccntain arsenic, barium, cadlllium, chral\ium, lead, and selenium (F. R. , 
Vol. 54, No.7, p. 1098-1099). 

'Ibe S/S PI"'C8SS has wul<nesses. SCire constituents interfere with the 
l:lcn:iing with wa.ste Nterials. 'lhis ircludas high orqanic content (>45\ 
by weight), Mmivolatile orqanj.c CXIIIp:IUrds qreater than 1.0\, cyanide 
greatar than 3, 000 RJD, and high oil and grease ( > 10\) • SVE should 
~ thase volatile and Mll\i-volatile orqanic c::arp:u-ds. 11" additic::n, 
halide may ~ settirg, M"d sol".Jble ~. tin, zirc, ~ and 
lead salts increase the leachability potential (Technology Screenirq ruide 
for Treatment of cm::IA Seils and Sludges, EPA/540/2-88/004. Sept. 1988) . 
Kidi:D I subsurface materials c:a'1t.ain halide; elevatm zirc, ~. 
~r and lead: Mmivolatile c::arp:u-ds up to o.n, and cyanide up to 2720 
rP'· 

In addi tic::n, the len; tarm i.nt8;ri ty of the .alidified NtarW is nat 
••11 dcculwnted t:.:ause fflrl prt)jects have ~ in place for len; periods 
of tiN. nus is of ccncem t.:ause orqanic ccnstituents arw usually net 
a:nsidend to be tnated by this process t:l1t Cl'\ly .ncapsulat.m. '1her'lt is 
vert little data available en the applicability of S/S to cyanide wast... 
In aw study, the lll:lbility of arsenic was i.ncreased by orders of 
magnitude by the s;s. Olranium and arsenic are difficult to solidity and 
may require specialized birders. ~c lead may net be effectively 
treated by S/S (F.R., Vol. 54, No. 7, Rl· 1098, 1099). 

'Iherefore, o.s. EPA c:annat be surw how aucces•tul S/S wU! be at Mid.::o I 
until treatability tests arw c:arplet.d. 'lh8se tests arw beirg initiate:!. 
In additic::n, treatability tests are naede:! to det.e.r11\irw the proper 
fonulaticn for the .alidific:aticn reagents. 

4. Final Site Qwer: 

It the subsurface materials are exca~ted, ~ hazardals waste 
regulations be:are aR>licable, ard the final site ccver nst .-t ~ 
lanitill closure nqu.i.ra!ents, unless the waste is deli.st.-5 plrSUoV1t to 40 
~ 260.22. HcMM!r, lOA does not presently utilize lead\ t.e:sU in 
de.listi.rlq prcoedures tor o~c c::arp:u-ds. n. final aite ~ 1lllSt 
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u.o p&:atw:t tbe ..,idifi.S atarial traD deyx:adatia\ <"-to~ 
fac"...ars such • acid rain and the traez~thaw cycle. 

U in-situ lllixi.nq is used, ~ larUtill clcaure ~ ara not 
~icable. Bcw8Yor, m-e ~ rray be ccrwi.darad rel.....ant ard 
C1H4c:ptiata by U.S. EPA~ a\ the t.W.ts of tbe tr.atability 
sb.l1y. At a lliniD.Im, the 0D11W IUit pt"'ted: the sol.iditiect •ter~ trail 
~ da:JI~tia\, ainiaize ma.intenance, pz:awte drainage, and 
lli.n:i.Jilize err:.ic:ID. 

5. ~ Water and 'CcM•: 

Grcun:l wter ~ ~. wall caa-=tiaw, c:t..1 r.trict..icna, 
au ~and mcnit.ori.rq wcul.d be i~...ntai u in alternative 
5A. 'Ibis altc:native Y:IUl.d be incc:rlsistent with 9:RA wttw...--tiv. actial 
~and Prilllary Dri.nkin; Water Ragulatiaw. 

Alb:mltive 5G; In-Situ Yitrifiaatia"J 

In this thermal treab!lent process, a square array ot tour elect:rcc'es are 
insertacS into the grcu'd to the desired treatment dllpth of 4.5 feet. A 
cc:n:b::tive aW.."t::..uw of flaJcai qraphite an:l qlasa trit is placecl aiiiCI'l9 the 
elLtto:ilis as a path for tha current. Volag. is 4Rllia:1 to the 
elct:todes to establish a OJrL"UUt in ttw starter path. 'I.ba ~tant 
~ heats the starter ptth atd surrourdin; soil up to J600•F. 'lha soil 
te • es molt.\ at talpr.!~ ~ 2000• and 2500•!'. M tlw vitrifia::l 
zaw grows it in:ntporatas ncn-volatile el__,....s ani dwtwys ~c 
~ by pyrolysis. Pyrolyza:i pltlducts IZICYe to the surface whare t:hey 
,...st. A hciCd aver the pz:o: • collects off~ for t:rMt:IB1t. ~ 
heed r'l!al.ins aYar the melt until qassi.nq stqle, in ~taly four 
days. 'Ihus, two hocdll are~ for~ t.tcn pt.. ·irq. 'lha 
vitritied llliU8 is lett in place and any sut.i.denoe i.r• blldcti.i.led with 
clean fill and s n='ed. In additia~, OOI'1tall.i.ndta:i ~ wculd be 
scraped and t.l"annportad to the site for vitri!icatia'\. 

n. advarrtagl2s ot in-situ vitrificatim i.nclude that ecavatim isn't 
~ ( ~ tor Slrfaoe sediJnents, Toct\ic:h WQ1ld be sc:raped up and 
CX'1'1!10l.idated ~ita tor vitriticat.J,a,), air lllliaicns are ca1trulled in 
place, organic~ are dll!stroyed am inorqanic ~mare 
iuootpotated into a qlassy sol.W mtrix r.istant to leachi.nq am more 
durable than qranite or JIIIU't)le (~logy Sc::reenin; Qti.de tor Treatment 
of alCIA Soils am Sludges, EPA/540/2·88/004, sept. l988). 

Disadvantaqes ot in-situ vitrification include that, although it has been 
te:ste.:1 in pilot studies, it has not been deuuii!Jtratecl in a fUll scale 
CUI&tercial ~lication. In ad:l.ition, the CXIII!Iel'Cial availability or the 
eqtipnerrt is limited. 'lh8 p~ of qrard water a\ly fiv. f..t below 
tha surface s.vere.ly limits the ecx:n:tn.ic practicability because ot tn.· 
energy experded in dri vi.rq off watA!r. nw ~ of bJrie::l metals and 
CXOI!blstible solids be.lG~ the surface rray also cau:M prd)lema in the 

-
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epenticn ('I'ectn)logy 5c:reeni.rq QUde fer Treaa.nt Qf a:RClA Soils an:1 
Sl~, ~540/2-88/004, Sept. l9@8) • 

......_.. the ~c CDiplUn1s are ~ ani inorganic ~ 
in::1:xrpcratect into a .alid JM&a r.istant to lMChirq, it ia a;:ected that 
the treat.-:1 material will be del.wt.able. It t..a shew that the residue 
is dialistable, auy a .oil a:NV wa.Ud be plac.at aver the aite. 

Crcun:i water uaaqe re.tricticns, wall o::n-=ticns, deed rastricticrs, 
aocesa restrictions and JnCni tor in; waJ ld be ilrpl t!!l'!e11ted as in alternative 
SA. 'lhis alternative wa.U~ be incawi..stent with R:RA c::on-.ctive action 
requ.ir&nents ard Priaa.ry Drinkin; Water Ra;Wat.ialS. 

1his alternative (XIIt)ines the aource trutNnt IIWoUUl"eS in altamative 5E 
wit.''\ the ocnta.1111TW!nt maasuns in alternative 3. 'nle advantaqe of this 
&l.temative CNer alternative 3 &l.cne is that the risks ftut residllal. 
Sl.lbcJrtace soil ccntam.inatiat ·•ithi.n the ccnta.imf..Jlt tlarrier wa.lld be 
nearly elilninate:i. '1he CXlntallli.nant in the ~ watar wa.Ud remain t:ut 
they wo.UC: t::.. ocntau.i within the slurry wall. 

Shc:uld the slurrt wall fail, the qroun:! water in the aru st-.""'" in Figure 
lJ may ...,entua.lly be affec:ted. Alt.l'lo.J;h the ocntaminaticn NY ......,t:ua.lly 
att.anJata, t."le risks trail ~ion of qranS water :1'1 tlw site itself 
wa.Ud nmain very high for a len; tU.. 

1he .ail vapor cctract.ia1 ~tion wculd ~the pri.nuy ~of 
qrtU'd water ocntam.ination ~thc:ugh the l"'!!Mi..nirq ..U-volatile ~ 
and llleta.ls c::o.Ud be a cx:nti.n1.irq ~ of qi'QUrd ,.tar CXI'1taJI\iratiat. 
~=;~ that the soil vapor ec:t.raction ni!ICY• all YOlatile organic 
~. the risks !raft d.irect soil irqestion in cue the site is 
cW.tel~ wculd be~ u follows: 

Li tetu. carcinr:J9enic* 
OU'a\ic Ncn-carcinc::qenic ~ 

e. ron 

6.8 x lo-5 
3.6 

* Fraa Addendl.lll to PUblic O:lnnent tntt Feasibility Study, March 7, 1989, 
Table 4-22. 

'1!w albc::hrcnic: haz.an! i.rDex waLld be nduced fnr tcluene ani 2-bltanl:.ne 
t:ut l!Dll.~ remain above unity for lead, nic:Jcal, cyanide, and bis(2-
«.hylhexyl) phthalate (Fran RBedial tnvesti~ticn of Mictw.st. SOl VWit 
~ (Midco I) er.cent:1er 1987. pp 6-58, 6-59, Table 6-20). 

Risks tran air t!!ll\iYicrs fran the SCIUl"'8, in cue the cap is di.st:l..lrt.d, 
wrul.d be e.l imirlated. 

/ 

/ 



If • ...,.....t'Ul, the 5/S pra::esa wculd nearly e.l..iJIU.nata the rana~ risks 
cia to the KIUX'Ce. 

'lhis &l.t.emati ... -e CDIIbines the~ tl'Mt:nwnt ~ in altarnative 5'£ 
with the ~ watar trMtJaant lll8aSUl'es in alternative 4A. 

At the ocnclusicn of this ac:t!.CI't, the site wa.Ud be clase to meetinq RCRA 
clean clClliU.XW ~. Hc:IWBYer, lcnq-terl:l mon..;tori.n; ani mai.ntenan.:e 
wo.Ud be~ tw-aUH the !crq-tanl ettectiVW'IIMS o! 5/5 a net 'Well 
~. 

nus alternative <XIIt)ires the !".ClUrce traaa.nt ll'8aSUI"eS in alternative 5'£ 
with the ~ watar treatlnent measu.res in alternative 4C. 

1tt the c:c:nc:lusi.:n of this ru..ticn, the site \Qll.d ba clOM to ~ ~ 
clean closun req.li..reNnts. However, lcrq-tar1!1 lla\itorirq 1o0lld be 
requ.i.nld because the lcrq ta.rm etfectivenesa of s;s is noc: wall 
dooJrTBnte:i. 

Alternative 9; Grgrd Water pmpinq ard EWpontim vitb SOil Y'mr 
Extract.ia1 ard Solidi ticatiql 

nus alta.."'Tlative <XIIt)i.nM the 80.Il"':le treatllwlt II'8UUres in alternative 5E 
with the grc:::u'd 11atar treaawnt ~ in alternative 4E. 

At the a:n:lusiCI\ ot this actia1, the site wwld be clou to -.tin;J ~. 
clean clca:ure l"'lqU.innnant. Hcwever, lcrq-ter'll JID'\i.tnrinq \IQ.Ud be 
requi.rw:i because the lcrq-tarm etf-=tivwwss of S/S is net wall 
~. 

DC. SlH?.RX or x CXNARAUYE NN.,xsrs or AI;IlJ3NA'I'IY! 

In selectinq the t.i.n&l n!!ll'8iial acticns for SUperturd sites, u.s. EPA 
a::nsiders the tollellllfin; n..iJw criteria: 

1. ~1 Prqter;tion ot H\N,o Health ord the E:nvi~: addresses 
\lhether or rDt a I"8Mdy PI"="'ides ~te prot.ecticn, ard describes ~ 
risks are &l ilr\inated, redi>Cllld or cx::nt.roll.S thraJgh tnatr.ent, cr;Ji.nl!lerirq 
CX1'1tr0ls, or instituticr.al c:x:r.trols. 

2. O;nllianoe vitll NW§: ad;1resses whether or not a r-..dV vill Net 
allot tn. 4R'licable or relevant ard ~rcpriate (AllAR~) ~of 
ot..'ler .,.._,i.rtnrental statut.es an:S,'or provide ~ tor i.rN'ck.111q a waivu. 

/ 



3. L;s-tc:r!!!iJ!I!!ectiyeness ard pemaoence. refars to the ability of a 
~ to a· in reliable prctectim of human health and the ..,..,i.rorr.ent 
~ tu. enol cleanJp qc&l.s have ~ a.t. 

... JWNct,il2l of tgxicity. gility. or YQl\1!'4 !'IMVl: is the anticipated 
perf~ of the traaa.nt tec:tv'tologies a rana:tj znay ~loy. 

5. stprt=tarm effectivmes..-: involves the period of tilne needed to 
achi8Ve pt"'ta:'ticr~ frclll arrJ adverse ilrpacts oo hl..mwl Malt.~ ard the 
~ that my be pceed. clJ.ri.rq the oonst..."'UCtia\ an:S i.Dt>latentation 
period until clean.Jp qoals are ac::h.ieved. 

6. Il!planent.aPilit:f: is the t.fld'.nical ard adrl\.i.ni.s'"..rative feasiklility of 
a r1ln8dy, incl ud.i.nq tt-.a availabi 1 i ty of gocx1s ani se.rvir.ao nNCied to 
iq)lement ~ c:nc.en soluticn. 

7. ~: inclOO..S capital ard operatim ard znaintana.nce OO&ts. 

8. S\.g!ort_ Agency Aa:ept.ance: irdicates whether, based oo its review of 
the P1/FS ard Pl• t:ased Plan, the state aqercy (the Iniiana Depart:r.'ent of 
Er.vi.rcnrenta.l Management) cxn::urs, opposes, or has ro oarmant on the 
preferred al tal'T'Iati ve. 

9. CCJmynity ~: will be assessed fran the plblic c::cament.s 
rw::eived. 

These nine criteria incorporate factors required to be addresse:3 in the 
~ P.lecticr~ procass in SARA ~ia'l 121. 

A cx:rrp!lrison of the fcurteen altarnatives usi..rq the nine criteria is 
inc:lu::ied in Tables 10, 11 am l2 • A oarpari..sal ot <XJ&ts a.~ the 
f~ alternatives is in Table 13. Table 14 ~ .ana mjor 
factors CXIr'ISide.t'ad in the effectiwness ....aluaticn zw:::nJ the fcurt.Mn 
alt.unatives. 1hese Tables are included in the App!n:iix. 

The nP-actioo alternative (1) is unacc::.p'b.!:lle because ARA.~ for 
qrcun::!wat..er ard surfac. waters loo'CUJ.d be exceeded Uld l'unln health ard 
envi..ra'r.ental risks fraa ccntirued aL· .US.Sicns ard graJI"dwatar ILigration 
\Ifill be ~le. 

AltamatiV88 tnat cd:ltess ally the ~ (altarnatives 2, ~. 5C, ani SG) 
are ~le because althcA.Jctl qro.nt..n!lter ani Slrlaoe water 
<XI'Ital'l\i.natil2l my eventually attenuata, this will take Nrrf years 
(est ilnatAt 6G-l17 yean) • In tha l!leo!t.nti.r.e, AAARs for the qrcun::twater ard 
surface water wculd be CICOMded, the qro.nt..nster pll.ll'e \Ull.d r.rentually 
aftect a 1~ ana, ard biou znay be adve.nely affec:ted by graJI"dwate.r 
~ to surface waters ard air llllissions. In aa:titiat, prctec::tia'\ 
traa t'Ut:ure qro.nt..n!lter usaqe, 'WCUl.d AqU.i.re 1.1Sa9' rasuicticr. in a 
fairly 1~ ana. 'Ihis ~d be dHfiallt to ilrpl-.nt. 

'the cxrrta.inrent al temati ves 3 an:1 6 wcul.d provide protect.icn to tunan 
hM.lth an:1 the envi..ra1Tent for as la'19 as the Slta cap ard slurry wall 
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are maintai.n.s. Hc:'wiMtr, the hi<;h salt a. d orqanic c::r:n:::entntic:ra may 
affect the pennaability of the •luny wall, resultirq in the l"''ea:S to 
nplace it. in the lcrq tarm. It tuture developrent CXDlr5 or the cap or 
sluny .all are damaqed, the r.ulti."''Q health rislcS may be swlar to no 
action !or altarnati.-.. 3, ard to l\ltunatives adl::l:nssirq only the .a..roe 
for altarnative 6. a:.ts for r.Ndyirq such a failure wt:Wd be si.l!\i.lar t.:. 
J:ut nigher than the oriqinal insta!lat..icn. In that case, the total a:&t 
for • CCI'ta~ a.lt.£rnative wo.U.d be similar to the CC&t for nrr.:1ial 
actic:ra that aut t:IQt.'\ the salrCI! ard the .;ro.u-d water. 

Al. tarnati VM that .iJ;:. ~ ~ cnl y tr.at:zr.nt ot the grcurd water ( 4.\, 4C, 4E) 
'oiQUd ~ttain a CD"'Sidenble da;ree of pemanent prat.ac::ticn. CCntaminant.s 
prlliMn1:.l y in the qrtll.ln1 water ard CX'rltarn.inant.s that are tlushei into the 
qt"'JJ"C water wa.Ud be rw:b'w1 in tcxic.i ':y, rrobil i ty, ard volUN ('IMV) by 
q.raticn of the grcun:1 water treat:Nnt system aver a lag pericd of time. 

!he site cover and access restrictions wo.Ud protect against on-sit.e 
direct ~ion and d.lrect contact risks. 

At the c:x::rrpletion of the qt"Qlrd wat.P.r action, resi11a.l ~...ami.ration will 
remain urder the siu ocver, althcugh it will be reduced fran the preser.t. 
cx:rdit.ions. It is UI"'CCertain wnao; residual ri.sks will rwnain. It is 
p:ssi.ble that zrr+-il~ ~a.,.L"'a-~ will rell'aill urder the CXJV1!r attar 
~led;:,n of the qro.n1 water t.r'e.'ltz!ent actioos. It the caver is 
Sl'l::&•quently d.isturtled or dsqr21da:i, thesfo res·.O.lals will again cause 
~ water ocnt..ar.".inaticn. EVen if relatively mobile CUt~, 
5lCh as \o-olatile orqanic cx:r.p:::iiJrds, phenol ard cyanide u. flushed fran 
the soil, tiw nsidual risks due to direct i.r"qestioo in case of tutu..""'l! 
cievelcpHent WOlld be: 6.0 x 10-5 li!etilne carcinogenic risk, wit."1 a 
d".!""''tic ncn-carciJ'lc9enic index • 1. 1 if c:hrarU.UIIl is trivalent. ard 3. 1 
if c:::hraai \Jill is hexavalent. SUl:x:::hra'lic risks fraD lead, rti.ckal, ard bis 
(2~ylhexyl) phathata WOJ.ld likely remain. In aci:iitioo, lead ard 
c:hrarl.iUIII are present in sare of the subsurface Ntarial at cx:ncentratic:ns 
similar to those in aane listed hazal"'dals wastes, for which t.reat:ment is 
r8Guind prior to bn:l di.o;posal. ~ to 40 en 268 <-Table 9). 

Fo:.. these reasc:ns, an alternative that a:Jreines a 80.ll'Ce t.reat:n.nt ••u•ure 
;.rith a gro.nS water treeatlrent Jnea5Ul1! is needed. ot the ~ t.raatlnl!!nt 
:rea..• ~: ~il vapor tO+~.,...., ~ c:\'!~ by i tsel t would reduce • 1~ 
tx'ttion of the risks fr::Jft 1\Jt' .1I"8 releases to ~ ""'!lter, air .U.S.i3'&, 
ard reduce the direct in:}estion risk to a aiCJI"',itic:::ant ~1-. ~ lS 
~la\nad in thll dho!SSioo ~or a.lte.rnativ• 6. Hoootever, follcwi.ng SVE, 
residual risks will l"f!!'M.in, ard lead ard d'u'an.i~.~m will be pt art. irl !~ale 
subsurface uterials ~t a::n:entrations sill\ilar to those in _... liste:S 
haza:OO.Js wastes, for which trea"lnent is fW!!,; !"!!d prior to lard disp-sal 
p.JrSU&""tt to 40 CFR 268 (!:ee Table ~). SVE CC'II'bi.'Wd with s;s liOlld -.:k1ress 
all ri.s.ks ct.le to the !'-..,!.-.:::e it they are successtul. 'the effect.i'V'en~BSS of 
s;s at Midcr> I wo.Ud t::e eval uatad by t.natabil i ty te.t.. prior to ita 
~ 1 errentatim. 

~ to SVE ard s;s, ircineration '-OUld ~re rwliably ard ~Y 
treae the orq;Wc ~. it ~so may make~ 'SOlid.itic::aticn 

.-
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easier. HcloowYer, inc:inar"a~ial is oonsiderabl y m:>~ exr:ensi ve than SVE an::S 
S/S, and, it S/S is suocessM, incineratial wo.ll.d de :!.ittle to tu.rt-..ber 
reduce risks. 

Vitrificatim, it it wcrk81, wo.ll.d 1II:)A r.l.iably .a1nss tx:7tt: t."w ~c 
and ino.rqanic ax'lt.aminants. It also treats beth organic and ino~c 
~ in cne operatim, wrt'. is an adva11tage. However, there is a 
large dliql• ot unoartair.ty :U:aJt whether vitrificatiC21 is practical at 
this sit.a ....._JSe of the high water table. In adci:i.tion, it is estilnated 
to be cxns.i.denbly DCO:W axpensive than SVE CXI!i>inad with S/S ai-.:1, if S/S 
is •'OOSstul, "-'t.Ul.d de little to t'urt.her raduce risks. 

Al.l the gro.n::l water tnatlnent &.lt..matives wcul.d rwsult in atta.in.in; 
ARARs and prcwid.irq lcrq-t.erm protectiCI'\ of the CA!t~et aquifer at the 
si ta wn.n OCJrt)i.nad with a KUrt» tnraar.nt al tarro t:i ve. 'they differ a'\ly 
in their !l'et.~ of treaa.nt and disposal of the h.iqhly saline 
ocnt.ami.:·\ater.:::l qroun::l water. 'Ihe treat:r.ent. ard deep well inj ectial or 
reinJ ec:tion iJtt.o the calUZTet. aquifer al te.rnati ve ( 4C) may sub&t.ant.ially 
reduce 1M\' ot ocnt.a.'llinants in the gt"'Jlld water prior to deep well 
injection. 

OI'gan.ic ~ '-O.lld be ~ed by stri~~ ... -q am~ atso_pti~.,. 
If residuals !ran this treat:nent are inci..nercster.:::l, t.~ \Q.lld ~ide 
permaner.t traaorent o! these ocnt.ami.nant.s. I! they ciA lardtilled, t.~ 
dJ.sposa.l. ~n~~y not. be considered arry DCra pemanent. than deep well i.nj«.'tion 
witllo.lt t.nlatn!nt. I! cyanide treatltent is raqu..ind, a c:hl.orinatim 
process may C. us.!, Which shculd ~y destroy tNt cyani~. Mttals 
may be ~ by precipitation. '!he Nt.als sludge would be lard!l.lla:i 
but may ~ solidification first. 'Ihis d.isp?M.l. may net be oonsiderad 
~~Cre pemanent. tr.an deep well injection withalt tnat:n.nt. 

Reinjection into the calUZTet. aquifer would be acx::eptable '!D u.s. EPA if it 
nets CAI.s ard is ccnduct.ad in a manner tnt will net spread tr. salt 
plur.e. Hoo.eo.re.r, deep well injection is preferable t:.cause it walld nm:we 
the salt 0-d...ami.nation fran a . usable aqu.i fer. 

The ....aporat.ion alt.erna~jve (4E) walld rw:ruoe t....,. vt>l~mW of all 
c:::cnt.azru.na ard the t.axic i ty ot ocnt..am.inantJ in the blc:N do.'n by 
irci.nerat\on. Jio,Jever, ect.enE i ve treatlrent of tl".e salt c:ak8 wo.Ud 
1 i.kel y be requ.ind prior to larrl diS[X&! 1 urder the ~ Lard CUp-sal 
Rest.ri::tions. It suc:h t.reat:r.ent is not ~. alt.ernative 4E \Q.lld 
ire 1 \0! d i 5p"151'1 or s igni ticant quantities of hazartb.ls wastes in C'lf f
site lard!ills. 

'Ihe deep -.ell injection without trea~t a.lt...mative (U) \olalld not. 
reduce 'IMV o! ocnt~nts in t.~ qro.rd water. }b.!pver, it a ~i~ion t.o 
all 01 1 arrl disp·s.=tl is a~t"'OIed by U.S. EPA, this al t..el'nati w llhculd 
provide penr.anent: human hMl th ard enviroment.al protection •i.noe the 
petition ll'llSt ~""t.rat.e that there will be no migration trcn the 
injecticn zcne while the 'JaSt.es n!ll".lin hazardous. In ac:ttition, 
al t.ernat i ve 4A is CXlnS ide.nbl y less expens i wo than a.l tarnati ve 4C. 
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U.S. EPA selects either a.lternat;ive 7 or 8 for iq:lleuentation at ?tidco I. 
'Ihese alternat1ves are described in Sections XIII and IX. Alternative 7 
will be ~lanente.:i it ... petition to allow injection of waste prdubited 
under 40 CFR Part 148 SUbpart 8 is approved by U.S. EPA. In this case, 
the petma."'lel'U! ot the :"f'IDf'djlll action would be considered equivalent to 
alternative 8, and alternative 7 is less expensive. It a pet.ttioo is not 
~. alternative 8 IIIJSt be ~lE!ITI!l1ta1. Alternative 8 may ircl~ 
de.:!p ~oo~ell injection of the salt oontam.l..nated grrurd water or rei.-~jection 
ot the qrcurd water into the caltm!t aquifer. 

'Ihe selected alternative will also irclude site aooesF restrictions and 
deed rastricticr&, as ~iate. Either alternative will include 
treatment at the som::e by a CXJ!t>ination of SVE and s;s. nus is the 
least expensive alternative that will pennanent.ly rejuoe 1MV at the 
sc:urol!', and be tully protect;ive of human health an:! the envi..rcnnent. 
Hc::lwever, ~lemer.tatioo of this source remedial action deperds on the 
resW. ts of the treatability tests for S/5. If the treatab il i'c:y tests show 
that s;s will not provide a SLqnificant reducuon J.n nd:>ility of the 
hazardc:us substanc::e!i of concern, the R){) will be recpened and a d.i fferent 
~ control treaSUre will be selected. A m:Jre detailed cost breakdc::Ml 
fur ~ a.l ternat:.ves is in Tables 15 and 16 in the ~. 

' 
Clean Up Actioo Ui!Yel£ ( CAis) : 

Soil Clean Up Action Levels: 

Al! s11bsurface !T'aterials affected by the s1te or by Midco cperatialS that 
e'lCf"'E!Sd any of the followirq risk-based le'\le.!.s will be treated: 

o.mul.ati·.te Lifetime carci..rloqb..,_;.: Risk • 1 x 10-6 
amulative Olrcnic Ncrcarc:.i.ncgenic L""dex :::r l. o 
SUbchronic Risk I.rdex • 1. o 

In acX:ll tioo, cor.tami..nated. surf aoe sediJnents wi t.hl n the area 'Shewn in 
Figure 14 that exrea1 the ~ levels ;.rill be excavated and treated. 

Gnu"d ~ter Clean up Action levels: 

All portia'IS o! the calt.met aquifer affected by the site or by Midco 
~ratic:ns that exceed any of followirq risk-base:i levels will be 
:-ecovered ani treated (ext:ept as provided for J.n the subsequent 
di SOJSS i m) • The grourrl water p.l!Tl) ~, treatJrent and disposal system 
shall cnnt inue to cperate until the hazardous ~ in all portions 
of ~ calun-et aquifer affected by the s1t.P. or by ~dco operations are 
redtx.;ed below eddl of these risk-~ levels (except as provided for in 
the subsequent discuss ion) . AH:> l y~ the Ct\ls ~ the COI"lt.lmir.:lted 
pl~ is c_r\Sistent with F.R., Vol. '53, No 245, p. 51426. 
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amulative Ufetine carcinogenic Ri..sk • 1 x 10-s 
amul.ative Norcarci.ncqen.ic Irdex • 1.0 
sutx::hraUc Ri..sk • 1. o 
Pr:Una.ry JoC.s ( 4 0 CF"' 141) 
Olrcnic »Q.: for protection ct aquatic life DUltiplied by a factor of 
3. 9 (to ac:cnlJ"'t for d.ilutia'l) 

Ev1Lluatia1 of Attainnent of CAI.s: 

1he risJc levels will be calc:ul.ated fran the soil an:! ground water 
analytical results usi.rq the ~ions listed in Tables 2, 3, 4 an:! 5 in 
the ApperUix (except that in plaoe of the average site c:x:n::entxatia1, 
actual measured so1l an:! gi'QJrd water CXlnOel'ltrations in each saiTple 
location will be used, an:! soil ingestia1 rates for chronic exposures of 
0. 2 gram per day for ages 1-6 an:! 0. 1 gram per day for older age qr'QJp& 
will be used), the procedures in the SUpertunj PUblic Health Evaluation 
Ma.'"lual ani u.s. EPA's 1I'OSt recently plblished carcinogenic potency factors 
an:! refereno:! doses. 

For inorganic~ in qround water, the analytical results fran 
filtend sarrples will be used. The analytical pnx::edures will at least 
r"'"-ac:h the analytlcal detection limits listed in Tables 17 and 18 in the 
~- anrt.lt:uents that a.-e not detected shall nat be included in 
risk calo.ll.ations. Cl:lnsti tuents t.hat are detec'"..ed below ba~ 
cxnoentrations identified in Tables 17 ard 18 shall net be inclu:ied in the 
risk calo.ll.ations. 

If cnly cne oc:nstituent is detected in C]I"'..1nd water at a ccnoent.ration 
that is calo.ll.ated to potentially cause a lifetime, .i.nc:raTental 
carcinoqenic risk ot 1 x 10-5 or greater, and an PCL ~.35 been prarulgated 
tor this c:::a\Stituent p.lrSUant to 40 ~- 141, then the K:L will be the o.L 
for that constituent. In addition, that constituent will net be used in 
the O.ll'll.llative risk calo.ll.ation. 

JUSTIFICIJICN f':IR USE CF 10-5 RISK lEVEL: 

Use of the 1 X 10-5 lifetime, Oli!Ulative carcinogenic risk level is 
re:::x::rr.errl for the qram water CAL as ~ to the l X 10-6 level 
because there are l!Ultiple CXll'1t..aminan SOJrOeS that are affec:t.irq the 
calumet aquifer in the vicinity of the Site. In addition, the 10-6 level 
is generall-y well below the analytical detection limits for the 
c:::a\Sti tuents of ~. 

CU'I'f1UA FOR c:nm:ot. OF AIR EMISSICNS: 

.Each separate source ot air emissions shall be CXI'Jtrolled to prevent 
exposures to the nearest resident an:! ..orkers on adjacent ~es fi'all 
causirq an estimated o.mulative, inc:remental, litet.ilne carcincgeni.c risk 
exc:ee:i..lrq 1 x lo-7. Sira there are nultiple operations that cause air 
emissions, each rust be ccnt.rolled to the 1 x 10-7 carc~c risJc level 

---------------------------·-··· 
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to assure that the total risk will be less than 1 x 10-6. 'the followirq 
cpe.ratia'IS will be ocnsidered separate SQ.II'I:eS: 

1. Subsu.rfaoe soil QCavation and handling; 
2. Dlission fran SVE; 
3 . Elllissions ftT'ln S/S ; 
4. Emi.s&icns fran grcun:1 water t.reabrent. 

'lhe risk levels will be c:alallated usirq ccnservative assunptions, the 
p~ in the u.s. EPA Public He.tlth Evaluatia'l ManJal. ard Exposure 
Asses.sn.nt Manual, and the mst rec:ent U.S. EPA ~1 isha::l carcin::qeni.c 
potency tac:t.~r. 'Ihe emi.ssia'lS DUSt also be controlled to prevent arrt non
carcinr:::qeni.c risk either on-site or otf1ita. F\lqitive dust DUSt be 
cx:ntrolled in c:x::lll'lian:. with State' of Irdiana requirerrwlts. 

aunJUA roR OISCQ.'I'INOJIOO OF SOIL VAFOR EX'I'RACTIOO SYS'l'EM• 

'Ihe soil vapor extraction system shall be q:erat.ed until the followirq 
criteria is met: 

1. Until the solidifiCJtt:ion cperation will rreet the criteria for air 
emission defined above: 

2. If soils are excavataj and solidified, until a~licable treatment 
st.ardards for vtr.::s in 40 CFR 268 will be met followin;J 
solidificatia1: 

3 • If soils are solidified in-situ: until qro.n:1 water CAis will not 
be exceeded due to leachirq ot \OC's fran the solidified mass 

The selected remedial actions will be protective of human health ard the 
envi.rcnnent, will attain a~licable or relevant ard apprqlriate Federal 
and State requirerent.s and are ccst effective. 'Ihe remedy satisfies the 
statutory preferenoe for rer.a:iies that ~loy treatment that reduces 
toxicity, lld;)ility or volume as a principal element and utilizes permanent 
soluticr.s and alternative treat:Jtent tec:hnologies to the maxil!IJm extent 
practicable. 

'Ihe State or In:::liana is ~ to cxncur with the selectA!d l"''!!t8d ial 
actions. Although there is sane· p.lbl ic C'Clll"lCee'1' atoJt the dee~;~ well 
injectioo cperatioo, it is believed that the protective JNtaSUreS required 
ir. u.s. EPA's ~ Injectioo c:cntrol P!tx;~taJD c:nJpled with scuroe 
(soil) treatment provide a m=~re acceptable tec:hnology for the c:x::rmuni.ty 
than the further degradation of the existinq calumet aquifer or the ~ 
ca.liJITet River. 

Beca'JSe me remedy will r-c:5'~lt in hazardous substanoes remai.ni.nq c:n1ite 
abcYe health-based levels, a review will be cxrducted within tiw yean 
after~ of remedial actions to ensure that the I"'lnady cx::nt.in.les 
to provide adequate protectioo of human health and the envita11ent. 

--. ....... _ ..... _......__......._ _______ ...__ _____ ·-·· 
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Roule ol taposure 

o ..... S.lll 

Sut1.iU W.il., 

Gtoundw.iler 

tngeallon Soli 

Jo~ble 6-9 
lotldl:Q 1 

ChAraCI•rhllc• ol Sulu;hroni,IChronl' fapoaute Sceuarloa 

Acllvllr 

ReaNI6an 
(Wetl.inds area 

cnl~) 

Showe11ng/ 
B.ilhtng 

PIC.i 

Ounlung 
watar 

Popul.illon 

Chllc.i olfJU r.- 12 
Ctwd age 2 6 

Chid aqe 1·12 
Adul 

Child •u• 6-12 
CtukJ age 2 r. 

Adult 

CMd age 2 6 

Child •ge 6 12 
Child aga 2-6 

Adult 

Subc:hronlc E apoaura 
Scenario Characletlallca 

Three e•posure event1 (h.lodl 

only Wllh lnudanlal lnge$1.on ol 
.I U) al 111etage c.onunltlllon 

01 ona e~~anl 11 hlghast cone., 
whichever II gtealall 

Three hours ol a-1poaute 110% ol 
bod~) al avera~ c.oncenlrallon 
01 one houf at hlghall c~n&raiiiOn, 
whlchavar Ia greatest• • 

One houf ol aapoSUia (80'% of bodr) 
11 •v•r•g• concanllaiiiOn 01 20 lllln 
al highest c:oncenlfaliOn, whkhevar 

'' graalest 

5 gr•ms pat dar at avar.,ge 
CCOCit'llf.iiiiOR Of 2.5 lfi8MI al 
hlgheJt c.oncanua11on, whle:hav., 
11 grutest 

J ••e1s al av.,aga concal'llrallon 01 

I Iller at highest cor.c:enuaUon, 
w:u<.hover 11 graa1est 

6 liters al .J1er.age concer'llral"'n or 
2 ltwrs 011 h1ghes1 concenuauon. 
llllhtehov .. n. greale$t 

Chronic 1Eapo1ure 
Scenarle Characlatllllu 

Dna aaposur• ewanl fhandl Oflly 
With lnadanl., lngaltklft ol . 1 g) 

par dar. 1!»0 ct.r• per JMr, 
a1 average conc:.nlrdon 

One hour ol eaposura f20'11o .. 
todt). ISO d•r• par r•••. at 
average conc:anlra.,. 

20 ""'""'' ol eaposure (10" of 
bodt) •t 111ar1ge conc.enltiiiCM\ 

36S diiJI/yUI 

2 S gr•m• par ca.r. ISO d•rs J)et 
r•ar. at average concen1ta11011 

1 "1er pat dar. J&S dar• pat 
r•••· at avetaga concaMI-.IOft 

2 liters par d•r. 36~ OoiJ'I par 
r•.u. at average concenlratton 

_.., --



Inhale lion Combln.cj S01~ 
Surl4U w •• ., 

lmoulon 

hbla 6·9 (coni) 

MI<.ILO ' 

ChaUICierlatlcs ol Sub,hronlciChronlc Eapoaure s,enarlos 

tiome 

Ch•ld •IJ• 6·12 
Child "9• 2 6 

Ct·.J •!J• 6 12 
c ... age 21 

Adult 

Ct.llct a-..• 6·12 
Child age 2 6 

Adul1 

24 hou" ol eapow11 300 me14tll 

lrom ~c• el av•••!J• plodkled 
amh.~lon .ate Of 22 '-'rs al 
tli!JtHt~l p•edlcled amtulon ••••. 
ll!lhK;hev• II w•atall 

24 hou11 ol aapoWte 300 ma1a11 
lrom 50UICI• a1 av•agtt ptediCied 

emlnlon •••• Of 11 houri M 
hi!JhUI prettCied emiSUon IAia, 
whlchev• It UfUiall 

One hour ol upoWte 
•• aver~J• ccncenlllllon 01 20 min 
al tllghe51 eotlCen•raUon, whlcheval 
Is gr .. lesl 

11 hours ol ea110sura al .0001 a 
the aver•g• gil undllllat• cone 
or 22 tiOUfl •• .0001 a the hlgheat 
conc•ntrallon, wtvchavet II lhe 

g••···~· 
24 hours ol ••110~ura al .0001 1 

lhe aver"!J• groundwaler cone. 
or 16 hours •• .0001 1 lhe hlghelt 
cOflCtotllr•t~on, whkhever 11 the 
greatest 

II houta ol ••110wre. 3U dar• 
pe1 r•••. 300 rn••••• hom ~t>urc. 
at average ptt.dlc:led erniiiiOft rM• 

16 houll of .apo ..... 315 ••• 
vet rear, 300 ,.. ... ,. lfOM IOUice 

.. ••••ag• pt~ed ........... . 

20 minutes of ••flO""•· 36S daws 
pe1 r••• al avetage c.o~rlllon 

16 houri of eapoiUia, 36S dl '' 
pet rear, at .0001 1 lha av•••g• 
gcoundwatar c.oncenuatlon 

16 t-oura of ••tJOwr•. JuS dart 
per rear, al .0001 a lhe IVetaga 
llfOUndwaler c.oncenu 1110n 
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i'A~:..E 1-15 

MIDCO I 
ACTlON-SPEClFlC REQl:lR E\~E~TS 

R~quirl!'~~nt and Citation 

Pa~·· • of 9 

Propos~d stan~ards for contr"l of ~m1sS1ons of volatile!' 
organ1cs. 

Placl!'ml!'nt of cap ov~r was:e rl!'~u;rl!'s a co'.:" 
de>s1gne::l a~d constr~,;cted to: 

o Prov1dl' long-ter-n min1rr.:;:at1vn of m•g~at.or o~ 

ltqutds through tl'le capped arf!a; 

o fu,.,c t ion w: t~ m1n1mum maintl!'na~ce; 

o Promotl" dratnage and m1n:m:ze erosion or a~ras:c~ 
of the c:ove~; 

o Accomoda te settling and subsidence so that tne 
cove~·s tntegrtty is ma,nta•nt>C:::; and 

o Have a permt>abilit~· less than or equal to the 
permt>abtlJ t y o! any !:lot tom liner syste~ or natural 
subsoils pre5ent. 

Elimmate free liquH~s by remova! or 50iid.!tcatlon. 

Restrict use of property a~ nt-ct-ssary to preve:"'t 
damage to cover. 

Preve~t run-on and run-vf! Crom da~as,ng covt-r. 

Stabd1za! 10n of refT".a 1:"11ng waste to su~~ort cove~. 
[,.0 :FR 264) 

Pla~e.,..,.r:t on or in land ou:sidt- u.,it bou~~J· •\ ~· 

art-a of contar:"'tnation wd' trJggt>r lane d·~;;o~J 

requtremertts and restr ir::tJOI"S. 
(t..C CFR 26& \Subt~art D>) 

Table 7 

I 

t 
I 
l. 
li 

-



,. 

Act ron 

Direct Discharge 
of Treatment 
S~ster.- Effluent 

·1·1 
~ - . ~ - :-· -" .... e MB't awe 

TABLE 1-1' (contmued) 

Requirement and Crta t ron 

Use of best available technology (BAT) 
economically achievable is required to control 
toxic and nonconventronal pollutants. Use o! bes: 
conventional pollutant control technology (BCTJ 15 

required to control conventional poll~..tanls. 

Technology-based limitations may be determined or, a 
case-bv-case basis. 
[40 CFR 122.44(a)J 

Applicable federal!)· a;>proved state water qualrt) 
standaras must be complied witll. These stancar::; 
may be in addl!ron to or more stringent than ot:-Jer 
federal standards under the C '/.i A. 
[4C CFR 122.44 and state regulations a;>prove:::: under 
40 CFR 131) 

Applicable federal warer quality criteria fo~ tt:e 
protection of aquatic !ife must be com;;:.lre:::: 11.11:1 

v.·hen environmental factors are being consrcerec. 
['C. FR. 30784] 

The d1scharge mrJ~t 
qualrty requirements 
state other than the 
[40 CFR l22.44(d)l 

con!orm tc appi1cao.~ wa•er 
when the discharge affec:s a 

certi!yrng state. 

The discharge must be consistent wit!l t~e 

reqwrrements of a \\!ater Qualrty ~1anagemenr Pia'"l 
ap;>roved by EPA. 
(4G CFR 122.44(d)J 

D ~~.:narge limrtations must be established for all tc).rc 
pollutants that are or may be drscharged at le\els 
greater than that which can be achieve::: b) 
technolo&y-based standards. 
[40 CFR l22.44(e)) 

Develop ar1d rmplement 
rncor;>ora te in the !'IIPDES 
release of toxic const 11uenn 
(40 CFR 125.1~C) 

a B\1P prograrr-. 
permrt to prever t 
to surface waters. 
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TABL~ 1- •' (continued) 

Pag-e 3 of 9 

Requirement and Citation 

The SMP program must: 

o Establish specific procedures for the con t ro: of 
toxic and hazardous pollutant spills; 

0 Include a prediction of direct ton, rate of fl O'.J., 

and total quantity of tOXIC pollutants wh~·e 

exj)er ience indicates a reasonable potent1a1 for 
equipment failure; and 

o Assure proptor management of solid a"''d hazarco~..s 

wastto in accordance with regulations promulga1~: 
under RCRA. 
(40 CFR 12,.104] 

Discharge must be monitored to assure corr.;:l 1Ja:"lce. 
[40 CFR 122.44(i)] 

Approved test methods for waste constitue~:s t: :~ 

monitored must be followed. Detallec rec:..;,·e.-~~:5 
fo~ analytical procedures and quality centro's a·e 
pro\·ided. 

Sam;::>le preservation procedures, contamer mat~rta!s, 

anc maximum allowable holding times are pres:r t::e:. 
(40 CFR 136.1-136.4] 

Permit applicat•on information must be su:n.tted 
includtr.g a description of acttviues, ltst1~~ o! 
envtronmental permits, etc. 
( 40 C F R I 2 2. 2 I J 

Monitor and report results as required by ;::>er:-:-.1:. 
[c.O CFR 122.44(i)) 

Comply w;,h additional permit conditions. 
(40 CFR 122.41(i)) 

811'~1 .. 11'._1' .. !'~11 .... ~ ......... .-,~r~ .. _.._ ...... nz ...... a.~.-MI~M.-.a~--~~n••~··~/-----------,-
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TABLE 1-1' (continued) 

Pag~ 4 o~ 9 

____ ...,;..A;.;:c:...;t..:.;•o::.:'l..;_ ____________ R:..:..::e..:l.q• ire men t and C1 tat ion 

Discharge to P:lT\\' 

C1scharge of Dredge and 
Foil ~aterial to 
.... a,,. iga!:lle ow·aters 

Pollutants that pass through the POT\t' Wltho~,;: 
treatment, inter!ere with POT'W' operat1on, o~ 
contaminate POT\1.' sludge are prohibited. 

S~cific prohibit1ons preclude the discha~g~ o~ 
pollutants to POT\I.'s that: 

o Create a fire or explosion ha:!ard in the POT\l; 

o Are corrosive (pH 0.0); 

o Obstruct flow resulting in interference; 

o Are discharged at a. flov.; rate a!"IC 'or 
concentration that will result in interference; 

o Increase the temperature of wastewater ente~:-:g 
the treatment that would result in int.!~fe~e~:~ 
but in no case rai~e the POT'~ 1-:~;;.;e~: 
temperature above I04•F; 

01scharge must comply wit!'! local POT\t' pre :rea t--~-:: 
program; and 
[40 CFR 4C3., and local POT\1.' reg:.Jlations; 

RCRA permit-by-rule requirements must be co-.;:,!1ed 
with for discharges of RCRA hazardous was:es to 
POT'W·s by rail, truck, or dedicated pipe. 
[40 CFR 264.71 and 264.72] 

The four conditions that must be satisfied before 
dredge and fill is an allowable alternative are: 

o There must be no practicable alternative; 

0 Discharge of dredged or fill material 
cause a violation of state water quality 
violate any applicable toxic efflu~nt 
jeopard1ze .;n endangered species, or 
marine sa•1c!uary; 

must no: 
s ta nda ~ c s, 
sta.,ca·c:, 

1nJ.,;re a 
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Action 

.fiTABLE !-1' (continued) 

Requirement and Citation 

" No discharge shall be permitted that will CO\~.;S~ -:-r 
co,tr ib•Jt~ t:) s:gni!;.:o~n t degradation of the v•a t~~; 

o Appropriate steps to minimize adverse e!~e::~ 
must be taken; and 

o Determine long- and short-term effects o~ 

physical, chemical, and biological com~o:-.e:-ns of 
the aqua tic ecosystem. 
[~0 CFR 230.10 and 33 CFR 320-33C) 

Movement of excavated materials containing RC:R.; 
hazardous wastes to new location and placeme~t 1n or 
on land wlll trigger land disposal restr1Ct1o~s. 

Excavatton of RCRA hazardous waste for cons.tr .... c~.~~ 
of slurry wall may trigger cleanup or land d1s~osa. 
restrict I0'1S. 

Analyze the RCRA hazardous waste feed 
(~+0 CFR 264.341] 

Dispos~ of all hazardous waste and resid:.Jes incl<.Jd•~6 

ash, scrubber water, and scrubber sludge. 
(40 CFR 264.3'1) 

Performance standards for incinerators: 

o Achieve a destru-::tion and removal eff.cJenc~· of 
99.99 percent for each principal organ1c haza·dc~s 
constituent in the waste feed; and 
[40 CFR 264.343] 

o Reduce ·hydrogen chloride emissions to 1.& kg "'~ 
or 1 percent of the HCL in the stack gases 
before entering any pollution control dev1ces. 
(40 CFR 264.342) 



Action 

m- -

TABLE 1-1' (continued) 

Page 6 o! 9 

Requirement •nd Citation 

Monitoring of variou:; puameters during operatic~~ o! 
the incinerator is required. These paramete~s 
includ~: 

o Combustion temperature; 

o Waste feed rate; 

o ·"n indicator of combustion-gas velocity; and 

o ·:arbon monoxide. 

S~cial performance standard n!r inci:-1erat10n of 
P.::e s. 
[40 CFR 761!.70) 

Special require~enu for incine~a ~ion b~ l~c;a-a 
De?artment of Environrrental \1anageme:1t, incl·..;c,-~ a 
tr1al burn and extensive samplmg. 

Ensure that hazardous constitue:-:ts are deg·a~~:. 
trans!ormed, o~ tmmobillzed within the :rea:-e-: 
zone. 
[40 CFR 264.2711 

Max•mum depth of treatment zone mu~t be no r-c·~ 
!na:1 50 feet from the initial soil surface, a:'1C r-o~e 
than 3 feet abu;;e the seasonal high water table. 
[4v CFR 264.271) 

Demonstrate that hazardous constituents for eac~ 
waste can be completely degraded, transformec. c~ 
immobilized in the treatment zone. 
[40 CFR 264.271] 

M•nimize run-off of hazardous constttuenu. 
[40 CFR 264.273) 

Maintain run-on and run-off controls and mana ge--e-: 
system. 
(40 CFR 264.273) 

l.in<;aturated zone monitoring. 
[~o~ CF~ 26:..281) 

S~ctal requirements for ign1table or react1ve .... as:~. 
{i~O CFR 264.282) 
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:1urry ~all 

L!'1Cerground InJeCtion 
o! \\astes and Treated 
Ground V.ater 

TABLE 1-1' (continue-d) 

Requireme-nt and Citation 

Special requirements for incompatible wastes. 
(It~ CFR 264.2&2) 

Spec~l requirement$ for F02~, F02 i, FC22, F :.: ~. 
F026, and F027 wastes. 
(ItO CFR 2611.2&3] 

Excavation of RCRA hazardous waste for constru-:t'o"" 
of slurry wall may trigge!" cleanup or land dts;J-,s:. 
res tr ic taons. 
(40 CFR 26&] 

Proposed standards for misce!lar~eo•..;s units re:;u ·e 
new un1ts to satisfy en .. ·ironmer.:a~ per!or":'".a~:e
standar~s by ~rotectaon of ground "'ater, s:..•!a·~ 
·.water, and air quality, and by limit1:-.s s..;r!ac~ a·: 
subsurface migration. 

Treatment of wastes sub 1ect to ban on lan~ c.s:::::;a 
must attain levels achievable by !:>est de.-nons:~a:~: 
avada~ie treatment technologies (804. T) !o~ eac~ 
hazardous constituent in each listed -.as:e. 
r~o cF~ 26&.10-t )J 

BOAT standards for spent solvent wasH•s are base::! 
on one of four technologies. Any technolog ~· ma • ~e 
used; ho-.·ever, if it will achieve the concentrat10:". 
l~vels sp~c•fied. 
[R C R A. Sec r ions )004(d)(e).(~ )(3) 
42 t:.S.C. 6924(d)0}.(e}O}] 

UtC program prohtbats: 
[4') CFR 1411.12] 

o Injection acttv1t1es that allow move~e..,t o! 
contaminants into underground sources of dr.n ... ,~g 
water and results in violations of ~~~L!> or 
advers~ly affects health; and 

o Construe tion of ne-w Class tV wells, and o;:>~·a: :~~ 
and matntenance of exist•ns •lis. 
(40 CFR 144.13) 

---· 
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TABLE 1-1' (continued) 

Pag~ & o! 9 

Requirement and C•tation 

\\'ells used to injec• contaminated ground ..-ate~ t:-.a: 
has been treated and is being retn)ected •~::J r-~ 
same formation from wh•ch it was drawn a~~ r1o: 
prohibited if activity is part of CERCLA ac r ic:1. 
[~0 CFR 144.13) 

All hazardous waste injection wells must com;i' ~ ...... :-. 
the RCRA requirements. 
[~0 CFR 1t~4.J6] 

Owners and operators must: 
[40 CFR 144.26-27] 

o Submtt inventory informat;on to t~e d•re::or o~ 
the state VIC program; 

o Report non-comj:jlianc~ orally wtt!'1in 24 hou·s; a~: 

o Prepare, maintain al"d com;>ly wttn p: ... c;~.-; a~: 

a~a~donme:1t j:)la:1. 

\1onitor Class 1 wells by: 

o Frequent analysis of inJeCtion flutd; 

o Continuous monitoring of in)ecta("'n press.;re; 

o flow rate and volume; and 

o lnstallat•on and monitoring of ground .... are~ 
monitoring wells. 

Applicant~ for Class permits must: 
[lfQ CFR 144.,) 

o Identify all injection wells within the area of 
review; and 

o Take action as necessuy to ensure that 5\.:C .. 

wells are properly sealed, :ompleted, or aba.,:J~e: 
to prevent contamination of US0\11 • 

/ 
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TABLE l-1, (continued) 

Page 9 of 9 

Requirement and Citation 

Criteria for determining whether an aquifer ma~· be 
determined to be an exempted aquifer include cur~e~: 
and future use, yield, and water Quai•ty 
c~rac ter istics. 
[40 CFR llf6.4) 

Case and cement all Class wells to preve~ ~ 
movemel"t of i'uids into USO\\', taki:1g in::, 
consideration well ~epth, injection pressure, hole SIZe, 
com;:lOSition of tnjected waste and other factors. 

Conduct appropriate logs and other 
construction and a descriptive report 
subm1 t red to the UIC Program Oirec tor. 

rest~ dur,~g 

prepa~ed a~~ 

ln.jec:r,on pressure may not exceed a maxirnuM /eve: 
des1gned rc ensure that injection does not in1!1are 
new fractures or propagate existing ones and :a..;se 
the movement of flutds into a USD\\. 
(40 CFR 146.13) 

Contmuous monitoring of InJeCtion press ... •e, !!~"' 
rate, and volume, and annual pressure, d req~.o;re::. 

Demonstration of mechanical integrity is rec;uired 
every } years. 

c~ound water monitoring may also !)e required. 

·-· ....,._. 
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MIDCO I 

ESTIRATED COSTS IN MILLIONS Of DOLLARS 
AND TIME TO IMPLEMENT 

Al TERNAHYE PRESENT WORTH CAPITAL COST 

1. No Action 0 0 

2. Ca;l 3.4 2.0 

3. Contain~ent 4.7 3.2 

4C. Tl'"e3t a11: 
Dee~ We11 

5:. 

So~ i d i f 1 :a t i on l 

8.9 

6.4 

9.7 

13.6 

7.6 

1 o. 5 

4.0 

2. l 

8.2 

12.2 

6.2 

9.1 

ANNUAL O&H 
COST 

0 

o. 15 

0.16 

0.19 

0.53 

0.45 

0.15 

o. 15 

0.15 

0.15 

~:~::;:s THAT ~!q~CTLY ADDRESS SOURCE ANO GROUNDWATER 

€. Co,.,~ines SEl 
with 3 

7 .. CoM!lines 
with 4A 

8. Combines SEl 
with 4C 

9. c.,~:,; "e s s E l 
•i':.h 4E 

10.0 

10.6 

13.7 

11.4 

8.6 0.16 

8.9 0.19 

8.9 0.53 

7.1 0.45 

YEARS TO 
DESIGN AND 
CONSTRUCT 

0 

2 

3 

4 

3 

3 

2 

4 

2 

3 

3 

4 

4 

4 

lExcavation for these alternatives is preceded by in-situ ~~por ext~action. 

·=--e.:~ 

TABLE 13 

YEARS TG 
CO"PLETE 
ACTION 

0 

1 

2 

2 

4 

2 

3 

3 

3J 

30 



MltlD I 

'<f ll'di (J" LfllCTlVUt5S Nil DUDUilltilllll .-. 
...., 
_j 

a> 
L( 
1--

Wi11 fnntdnllldnts of Wi 11 • Sii)Rt ftcant 
Will h:tictl ~.'SUit in R>tent Ia 1 tt?o~ 1 th Coocem Arount of Off-s\te M S\!1\tf\cant 

W\ 1 I UM\lttl\\runl<; MiiJI'"dle tb~-eunpl \arr:e w1 th Stctte lbnclin tn the ~t1 or Ks ur<bls \Iss te PJ)l 8118'1Utl0f' 

AI tem~t ive Off-o:>ite In Q'OUfd ~ter? or rederal StdniJcJrds7 Q-otnf Wtter? DtslnScll O:.cur7 Probl815 upected7 

1. rtl A:tion Yes Yes Yes ft> Yes5 

2. Cap Yes Yes Yes ft> Yes5 8 

). Cont.linll?nt tb ttl Yes ft> ft16 

REMrnl£5 TIV\T OIRECn Y flll.RESS a!Wfi.WAHR 

4A. !rep .e 11 tb tb Yes tel ft>1 

4C. TrecJt ard 
O?ep !ell ttl ttl Yes to2 .. ·. 

ft> ,. ; -
4E. EvaP>rat ion tb tb Yes Yt>sl tb 

1 
REKDIES TtV\'l' OlHlCl\. Y AlmlSS SllllCE 

SA. Llrdfi11* Yes Yes Yes Yes YesS 

5C. lnclnerdtion • Yes Yes Yes NJ4 Yes8 

S£. ~lidificatton* Yes Yes Yes ft>4 Yes8 

SG. VitrificatiM Yes Yes Yes tb Yes8 9 



II 

IUPtlllf') IIVII IIIUICil Y /\1110".', 'HRlU Nil IHUifUI/\111~ 

6. ( ~£ • J)* ttl tlJ 

7. (Sf • 4A)* ,., ,., 
8. (Sf • 4C)* ftJ ltl 

9. ( ')[ • 4l )* ttJ ttl 

*ucdvdtion for tll.'SP dltenldtives is pn't.t~hJ hy in-situ VdJ.I.>r t'xlrdltiun. 

luaz.tmrus l~ste Oi Sj.l)Sd I in [l•e~J A~ui fer. 

2'jn.Jil anounts of pn'\:il)it.tted r.-.tdls drU s,»•nt t.trlllflnuy ~ ldndfilled. 

l5.11t cake cuntdnilldtl~ with nl.'t.sls, c.~ni.Je drd so.-. Of'IJ•IIlics ~~till be ldrdfilled. 

lrtjdnic 1 ilJ,Iids wi 11 be incirl.'rat.ed. 

4c.:fna11 anounts of I ilJ,Iids frun hl-situ va~r elllrck.tiun ~~ti II be t.._ inerated. 

l)~va I IPJer UJ«:LA i s unl ike I y. 

6Jhe long term effectivenes:; of ttl.> slurry _,11 is ururtdin. 

1KJy be problons obldininq awroval for dt-ell~«'11 ir\.i•.'lliun. 

~ ll«lter USdiJe restrictions diff;cult to inploM11t. 

9rrocedur'es <Jre not ~vl'll in d ful 1 Sld le l~vj:~ t. lli•Jh t~t~ler LJI.Jle ""'Y 
cause difficulties durin•] contriLtion. 

Yl'S tt:J4 tb 

tb tt:Jl 4 tt>1 

ttJ to4 ' ft> 

ttJ Yesl 4 tb 

,; -
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TABLE 4-15 

ALT!INA TI V! 7 
CltOUND WATER Pl1HPINC AND D!!P wn.L INJr.t'TlON WITH IH-Slrtl VA.PvA E.ITR.t•C7!0!\ 

~~~ SOLIDIFICATION AIOV! GROUND WATEa !L!VATION 
COST !STIKAT! 

Sice/Proces~ Preparation $ 6,97) 

3,227,0L. 

1,687 ,40J 

Slt.e Restoration 101 ,250 

Access Res~~icti~n 24 • : 1J 

149 ,o:: 

$ 5,19o,,:,:j 

2,078,724 

s 7,2:5.33-

13 5, GC :. 

i:s,c:. 

15v,o.:: 

725 ,0·-.;: 

T~7A~ CAPITA~ COS7 s 9,01: ,I.:. 

s lBS,u:: 

TOTAL PRESENT WORTH $10,72S,UC~ 

(10l discount rate, 30-year life) 

See Ap~enoix 0 for deta1~ed cos~ information 

WS!4f5 
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Ta~le 16 

TAl:.! 4-16 

.U.TEJ.NATIV! I 
QOl:~~ WAT!li. Pl1'G'INC, QOl:h'D WAT!Il n.!.A:'M!h"'T TO DUh'UNC WAT'U Qt:Al.IT'Y ~ 
a.:t!'T SAl.lh-:. n • A~ll DEtF vtt.L UU!CTION WH1i IN•SlTU VA!'Ol l:ll'J.ACTIOS 

A~ SOt.lDlflC.!lOR AJO\~ ~OUh~ YATZl ELEVATION 
COS'!' !STl"-'T! 

Sit•!Proc•ss Pre~ara:ion $ 6,«;7~ 

3,22i',c:-: 

l,l!':",-~: 

"--.c.:: 

1:: .:~: 

2i. • 59: 

l-9.~:-: 

s 5t:-;-: ,e:: 

:.0~!.3:-

$ '. :J; :). 

l55 .c:: 

7i5,C~: 

15:,.):: 

775,0;;: 

TCTAL CAPITA~ COST 5 9 ,09.;. ,co: 

$ 5:5,oc: 

TO!A~ PKtSt~~ WOR!H $13,989,00: 
(10: d~&cour.: rart, 30-y••~ l1!t) 
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BttlU'" 
Ct0011U"' 
C:"rooolu"' 
c :lOt't ~ 

: ....... l ~@ 

a a 

• •"'•; c:.-. }or 1 :! 
~---!~!",!~ .... ,._" 
w,~~•lt"e e~Jori~P 

Aee~o"l!' 

:1rt::''' ~: t:.d '1 eft 

1,1-0le"l~roethtne 

1.1-:Je"loroe~"•~• 

Tre"t-1,1-dle.,loroet"e"e 
C., :oro ':lr"' 
1,2-0Je"loroet"e"e 

2-!!u~t"Of"e 

l,!,l-'r•c"loroethene 
~-~e.,loroe~"'"' 

a ... r•"• 
2-"•••'"0"1!' 

U.Ui£45 

Oe~ec:t1o,., 

L.1111t• 

( u 9 '1 ~ 

10 
200 

5 
10 

c.z 

5 
10 

.,, 

l.! 

s 

' 
l.l 
0.7 

0.5 

0.' 
10 

1.7 
2 

ca. a 'dAJA dE C£!3 sa US! a 

.. ,.-,. 
t I 

MIOC:O l 
CRO\JfO wAT[R C\.(&N~ ACTICJol l['ltlS 

tlunu~:~ 

Action Level 
( llg'll 

6 

1111 
0.2H 

8 
~0 

),BBO 
D.5 

l,tO'J 
O.Oio62 

1. ill 
0.1161 

a.n 
"-~~ 
10.11 

l. )2 

10 
1.) 

'1.1 
o.zn 

0.00016S 
0.001101! 

70 
0.002'5 
0.00191 

II.U 

21.5 
0.01)9 
0.00601 

ll') 

Bn!e 

Cround •eter bac:~;round cance,.,tret1c" r95~ ~=~ . 
Cround •eter baclc9raund COI'Icentrat1o" (9~~ ~.::.'. 

Noncerclno9fnic rille rroa t~e elte (ell •ed~a· <:. 
Cround .. ter becle9round concentret1on (95~ UC. . 
C~ronlc ••ter Q~llty Criteria ror the orote:~;o~ o' 
fre•"•eter lire, wit" a dilutlo" rector of ).8~ 

( f:o"' Midco l R.,...ditl ltowttti;etlO!'I llti)OI' , 
lowest deteeted "'r~eee. 

Cro~d ••t•r btclc;round concentretio" (95\ ~="~· 
c ... ronic: Wettr Quality Criteria 'or t ... e e~ro~ee~~,~ c' 
rres., .. ttr lift, wit" a dilutio" 'a:to~ o' '-~~. 
loweet detected "•r~ese. 
Cround •a tar btc~!OtOI.II'd concentretian ( 9~'\ lX:· · 
Chronic Wettr O~ality Criteria ror t"e e~rotee~~~~ c' 
rrel"•ettr life, with a di~ution 'actor o' ,.e~ 

CroU"'d •e:er background co,centu: IO" 'IJ~~ ..::. ·. 

~~eareinoqt"Ic risk frO"' t"• 11tt (a!: ~·~~·· <:. 
~"ron1c Water Quality Criterie for t"e orote:~1c~ o' 
frts~wettr lift, wit~ 1 dilution rac::o~ o' 3.8~. 
Cround weter becleground CO"c~tra~lO" :9~~ ~:~). 

~~e•r~tn~~~t~ ~taw fr~"' t~e ette le'l ~-d··· <1. 
Cround .. ttr baclcqround coneentretlO" :9~~ ~(~'. 

C.·oUI'd water bec~;round CO"eenttlt10" :9~ .. l.'C~'. 

Cround •eter btclcqrol.ll'd dtte~tion liMit. 
CroU"d .. ttr btclqround coneentret1on (9~\lu:.'. 
~~cereinoqe,.,ic tillc rr~ t"t eitt (all "'td;e' <:. 
~oncarcinoqenic riek fr~ t"• eite (all ""d:e· <1. 

Cerc1noqenic title fro- the tite (ell .,d1el <1 £-C6. 
Cercinoqenic rille froa the tile {ell .,d1al <~ (.:e. 
"••1•~ ConteM!nent level Ccal (pro~:~ostdl. 

Carcinoqe,.,1c riale rro- t"t t!tt (all ""d1a\ <: £-0'. 
Cere1noqenie r11lc rra- tfte tite (all .,d1el <! E-:o. 

NO"care1noqenic rielc fro- the tite (ell .,d1e' <:. 
Noncer~1noqenlc title tra- t"e lite (ell •td:t 1 <1. 
Cercinoqtnic r111e rroa the •~te (ell .. die' <l (-U6. 
Cerc1noqtntc risk ftOft the ~1te {ell .. d1el <l (-06. 
Cround •ettr beclcqroY"d detectlO" 11•1t. 

a -1 
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TA8l[ 1-4 (PAC[ 2 or Zi 

Chtf'IUO 
Ac:tlon Ltwtl 

£.ot-::o~"'o f~;'l' >~r+o'li 8u1s 

A-~et~~l-2·•~ttno~~ 

Tetr•e"lOIOil~~~~ 
r o! ,.,..,. 

( ~~ ... lbf'"" z•~"~l!' 

1-. ;e!"'f''S 

p~~-:! 

e,s:Z-t~i~roe~~,l·r:~rr 

Be-:-: tl:~l'lol 

Creso~ 

"' t roo~n rene 

I so:~~:~~-~ 
~.~-~.~~!~,l~~e~:: 

<:e-~;: ~:;j 

2.~-~.:~::lroof'l~~~: 

... ;l~~,.,.:~. 

\.\; ~ r:,::::.:>a..t!'-., :a·;.-~ 
~~:~=~~~:~;~t~:6 

e~s'2-~:~~1~e•-.l::~~~a;a~! 

- ...... !,a-!' 

C.!!:~~"' 

- (1":!~.-

10 
0.) 

10 

10 
l:l 

::J 

).9 

!:l 

)b 

:~ 

: .': .. 
o. :n 

O.:J6 

z . .s 
0.0119 

71.8 
11. 1 

~~ 

11.116 

0.0001~8 

10 

~-~' 
0.06)9 

0.179 
10 

~o.;. s 
0.1 J 1 

2.)6 

0.~6 

2.19 
l. s 

~.~::;6~ 

o.:::::::J9 

O.:JC'H 

~onc:arC:lf'IO~If'llC: fllk frOM the llle ~1!: ~r::a r;. 
CerC:lf'IOQI"lC r11• fro~ ~"'' 11t1 \1ll ~r~:• ~: ~·=~· 
~oneare1nogen1e r11k fr~ tl'le 11te :e:: ~r:.t 
~Of'ICifClf'IOQ-"lC: fllk fro~ tl'le Sltl :1i: ~r::i r; 
~onc:arcl"Ogenlc •uk fro"' tl'lt ute :e:: "~=-• <:. 

~~ncarelnogtnlC: r11k fr~ tl'le 11t1 'e:: -~=·• r;. 
Carc1noge~1c r11k fr~ tl'lt ~1te (ell ~e~ .• · <: :.:,. 
Cround •lltr btckQround dtteet1on 11~1t. 
~onCtfClnoqenlC r11k rr~ the llte (al: ~~~;a <:. 
~oncarclnogtnlc r1s~ rro~ the 11te (all ~e~:a <:. 

Car~inogt~lC rllk fro~ tl'le lltt (Ill ~e::a' <! r-::. 
Cround ••t•r btckqround dtteetlO" ll~~t. 
~carc•noqen1e r11k rr~ tne ao:e (a~: ·e:•• · <:. 
~onearc1nogen1e r11• frO"' tl'le 11te :1!! ·e~.a· <:. 
'~carc1noqe~•c r11k fro~ tl'lt 11t1 ~•ll -~:.a' <!. 

Cround water bae~;round COf'l:e.,:ra:l~" 'C''• .:. 

\onetrelnogenlc r1sk fron tne 11~1 :a:: -~=·• <:. 
Cround •tttr background coneent~ltlo~ ::):;.': 

Carc1nogen1e r1sk rr~ tl'le 11t1 :a:: •!:.1 <: ~-.: . 
CarClf'IOQ1"1C r11k fr011 tl'le 11 t 1 '•11 "'e:.l (: ~ -... :: . 

Chron1e water Oual1ty C~1t1r1a for t~e p~::e::~~· -• 

frtl~•tttr 11'•• •ltl'l • d1lut1an '•=~~~ =' }.35 . 

•"ra:~1:a: ~....-.,~;tat:o" ll~1t1 n otr uSfP~ HT11t ,..,tl'lodt for Cvalutt1ng Solld Wattt," Jrd fd1t1o~. 
5a-8-S, '~·· 1986. Ytlutt eno•" trt 1'11;ner thtn tl'le eorreaoond1ng clatnup act1on ltvtlt. 

, There'o~r. ~~• •c~u•l eletnuo tct1on leve: for ttcn of tnest c~ooundl is ~non~t~ecttble." 

UC.: Uppe• eonf1~t"Ct li•1t of tl'le tvtrtqe coneentrat1on (fr~ M1dco I R.-tdltl !nvest1;a:1~n~. 

, __ _ 
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TA8L( 1-7 (PAct l or 2) 

NIDCO I 
SOil CL[ANUP ACTION L[VCLS 

Cle8f'I•JP 
Acti.Ot'l Le.,~l 

Table 18 

:,..~ ... d_____ l~o~Q_'lr_g' - (I.IQ/kq' Buis 

l"'tl"O"• 
lrSt"llC 
!arl~'" 

81':'\o!! !U"" 

:.~ ... ..~-
c ... ~~- • ~-
Cor::-~-

r ro· 
Lfl~ 

"lll":;a"'t!~ 

"I!':O:.J-" 
~ 1eireo ~ 
fj"l 

vradL.o· 
......... 
4. -

: .... "" l ~! 

M .. ~~~:.~~ c~:0r1d• 

t:ea::""e 
!~e~s-!,~-~le~lo~,.~~e~~ 

2-9 .. ~1'"0"1! 

l.l.!-!rle"loroet~l"t 

·n:"le~oe~"~"~ 

81!'"'zt"t 

2-"'•••"'0""• 
•·"'~~vl-2-oe"'ti"O"~ 

r.t:ae"loroet"~"'• 

Tol-.Je""e 
C"!O~O~f"Z"f 

! t,.. vl bf'"' ze~• 

C)~¥ffl"'f 

IYtf"f! 
P"'t"'ol 
l .~-01:n!orobe~"~rene 
CTP!Ol 
~-~ltrosodJoroovla~l"t 

2,9&0 

h,OOO 
2)),000 

,10 
2. 7':'0 

~6. sao 
68,900 

H, '700, OC::l 

166,000 
1 B. ore 

)0~ 

47,000 
6,990 

22 ,9':)0 

l,'J:~.o:: 

o7 .o:::J 
2,270 
41,~0 

~ 

91,~0 

17,900 

1. ~~c 
~87 

10 
1c, roo 

H4 
.,~ ,000 

)2,01": 
289, JOO 

5 

714,000 
94,00: 

l4.S 

"" l 
))0 

Noncarcinogenic risk rr~ the lite (all ••~11, <:. 
Surface aoil beckground evereg~ co,eentratl:". 
~oncarcinogel"'ic riak fr~ th• site :~1! ~~~~~ <:. 
Noncarcinogenic rilk rr~ the eita (el! me~;a' <:. 
Surrace 101• background evereqe concen~rta!~:-. 

Nonc•rcinogenic ris~ from t~e site (tll me~~~· <:. 
Surrece 1oil beckground eonee~tretion '9S~ L':. '. 
Surreee eoil background concentrat1on (95~ UC. '. 
Surfece aoil beckground eoneentrat1on (95\ u:.i. 
~one•rc1no1enic risk rrom the lite (all me~~·· <:. 

~oncarc1nogen1c rilk fro- the site (all Med!t' <1. 
Noncarcinogenic risk rr~ t~• lite (all Me~~• <:. 
Noncere1noqenie risk rr~ tne site (tll m~c!a· (: . 
Noncarcinogenic risk rroM t~e 1ite (e!l •e~;a' <:. 
soncarc1nogen1~ risk rrom the 11tl (tl! ~r:;a· <: . 

Noncarc1no;e~ic risk rr~ t~e site fall Me:;a· <1. 
Carcinogenic risk froM the site (all ·~d;a' <: £-::. 
Noncarcinogenic risk fro- the eite (al~ Me:;a· <:. 
Surf1ee 1oil beekground deteet1on liMlt. 
Noncarcin~genic rt•• frOM the aite ial: ~c••' <~. 

Noneareinoqe~"~ie risk frOM tnr 11t1 (Ill me~;,· <1. 
C•rcinogenic risk rra- the lite (all Mld!l' <! E-:5. 
Carcinogenic rilk rr~ the 1it1 (all -.d11' <1 ~-:6. 

Surfece 1oil beckground detrct1on l1~1t. 
Noncereinogenic risk rra- tne lite C111 Mtd11' <:. 

Carcinogenic risk rr~ the site (all -.d11l <: E-:~. 

Noncarcinog8f'lie risk rr~ the lite (all -.dlt' <~ . 
Noncercinoqenle risk fro- the s1te (111 Mec;a~ <1. 
Nonc1rcinogen1e ri1k rro- the lite Ctll ~ed11' <1. 
Surface soil beckground detect1on liMlt. 

~onelre1noqen1e risk rra- the lite (ell •rd:•' <1. 
~oncaretnogrnle risk rra- the lite (all •ed11 1 <:. 
Careinoqen1c r11k fr~ the aite (all ~td11' <: E-:6. 
~oneart1noqen1t fllk ftQM thl lite (all Ml!d!a' <:. 
Surftce aoil beckqround detection llMlt. 

--
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liOI)I'Iorone 
Z,4-01•elhyll)l'leno1 
8.,-.zo1C aCld 
"•o"ll'laltne 
~-Chloro-}-Metl'l~lCihtnc! 

·~ethy!naol'l~l'lalene 

-~cenao~'~tl'ltl'lt 

D1benr.'01ran 
D•et~'~~lol'lthalat~ 

r luorene 

P.,..tac"l~roo"enol 

P!'>ena,.t-.rt"e 
Antl'lract"t 
0•-"·~ut~l~~'~tha:a:~ 

r luorantntl'l~ 

~~~rl!"t 

!! 01 tv l ~I! 'I l'> 1 ='"' t'"' llll ~ ~ 
9e~zo a ·.-,t.,race"e 
!!•s 2-et.,~l"•·~l)c,.tnalate 

C.,~) Sri! 

r:l'~~ f!uorant.,ene 
"f"..,zo · w.: r l uor en tl'lt"• 
9 e· ro : e ' Ol r t" e 
l.,oeno:l,:,J-cd~;)yrene 

D•~~"z:e,l'l.entl'lract"t 

Be":::; ·;;,..,,I :;:~er•le"t 

Oal~rl" 

E"Orl" 

C"lordane 
P:as 

Oetectlon 
L1•1t• 

<~+a '~a· 

1,600 

2140 

}JO 

}}0 

2.7 
1.) 

TA8L( 1-7 (PAC( 2 or Zl 

Cleent.~o 

Act1or. Level 
(\+g/lr.g I 

4,UO 
:no 

1,220 
k,!IQ;) 

4.7 

HO 
no 
:no 

60 
no 

,,2io0 
lH 
no 

26, }()'J 
2SS 

21.9 
26. so: 

:se 
!,22::l 

2!8 

}6.1o 

2lll 
Ha 
!}7 

10) 

})0 

lOB 
1.0 

1.06 
ns 

4,100 
2.21 

Besu 

Carc1no;en1c rilk fro- the 11te (ell ~ed:al <l (-Q6. 
Surfece 1011 back;rovnd detect1on l1~1t. 

Noncarc1nogen1c riek rrom the 11te (ell ~~~~•. '•· 
Noncerc1nogen1c us• rrom the ute (ell "'!~••·' <:. 
Noncerc1nogen1c r1sk from the lite (ell "''~11' 'l. 

St.~rface aoil baclr.;round detection li•1t. 
Surface so1l backgrot.~nd detection l11011t. 
St.~rfece 1011 background detect1on l11111t. 
Noncerc1nogen1c riek fr0111 tl'le s1tt (ell~~~~~~·· <1. 
Surfece 1011 back;roUftd det1ct1on l11111t. 

Nonc1rc1no;en1c rilk fro- the lite (ell •e011l <1. 
St.~rfece 1011 background conc.,..tret•on (9S~ ~t~~. 

Surfece 1011 btckground detect1on l11111t. 
Noncerc1no;en1c r11k rra- the 11t1 (ell me~:al <~. 

Sur rece eoil background concentration (9S"i 'J:t l. 

Surface IOil background conc.,..trtt1~n (9S~ VC. ~. 
••onc:.rc1t'IOQ-"1C: ru'< from tl'le 11te (al: "'tC:a' <:. 
St.~rface lOll baCkQro..,nd eoncwntrat10" (9~~ J: .. 
t:ucit'IOg.,-.1C rilk fro- tP'It Uti (ell llle~ll' <l r-:6. 
Surfece aod btcltgr~o~nd conc.,-.trltlO" :9~'. 

St.~rftCI lOll beck ground c:onc.,..tn~ 1en :9~'. :...::.. ) . 
Surface IOi! beckgrour-d concentrat1J" (9~~ UCl,. 
Surf act lOll background c:onc.,..tntlon (9S~ uc"). 
Sur rece 1011 background conc.,..trat1on (9~~ UCl;. 

St.~rfac:e IOil background eoncentrat1on (9S'!o ucl '. 

S~.~rface 1011 backgroVt'ld detection l1"'lt. 
St.~rflc:e 1011 bacocgrovnd coneentrat1on :9S', ~.:~- ' 
Carcinogenic rilk rra- the lite (Ill ··~11' <l r-c~. 
Carc1noqen1c ru1r rra- tile 11te (Ill medii. <l E-!Je,. 
liloncercincgenic r11k rra- the ute (ell ••~u\ <l. 

Surface eoil bee•ground COI•centretion (9S'; l.CL l. 
Carcinogenic flak rra- the llte (Ill lldla~ <1 £-06 

•Pr1et1e1l QU1t'lt1t1t1on l1m1ts 11 per UStPA "Test Methods for £valuating Solid Waste," }rd (dltlon, 
5"-846, ~ov. 19~~. ~aluet lhown are P'IJgP'Ier the" the corretpond1n9 cltanup 1ction levels. 
11'te~efore t,.,, actual eleenup act Jon lewel for eeeh of theee compounds 11 "nondeteeteblt." 

.• ., 
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INC) IJISR:SAL RES'DUCI"'QI ~ ~ ~ NI\SIE 
C'A1E:DU!S fOOl, F002, fOOl, POOS ( FR:M 40 CFR 268. 41) 

aoeta"le 
n-t:utyl alochol 
c::art:lon ciisul tide 
cartx:1n tetrachloride 
c::hlorcbenzene 
c:yc:lci'lexanone 
1, 2 dic::hlorobenZene 
ethyl acetate 
ethyl benzene 
et."''yl ether 
i.scb.rtano l 
~thanol 
methylene chloride 
tnethy 1 ethy 1 kA!tone 
methyl isc:b.ltyl ketene 
pyridine 
te1:rac::hloroethylene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloro-1,2,2 
tri fl uoroetharlc 
trichloroethylene 
trichloroflruranethane 
xylene 

Wastewaters 

0.05 
5.0 
1.05 
0.15 
0.15 
0.125 
0.65 
0.05 
0.05 
0.05 
5.0 
0.25 
0.20 
0.05 
0.05 
1.12 
0.079 
1.12 
1.05 

1.05 
0.065 
0.05 
0.05 

0.59 
s.o 
4.81 
0.96 
0.05 
0.75 
0.125 
0.75 
0.053 
0.75 
5.0 
0.75 
0.96 
0.75 
0.33 
0.33 
0.05 
0.33 
0.41 

0.9E' 
0.091 
0.~6 

0.15 

2 £,£ 

TABU: 19 

*A capacity varia.rx::e is in ettect tor soil waste am debris until Nove!!'b!r 
1990. 
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PRJI\:6£D LAND RES"'RRcri·:oN ~U:..l\fl' 3'I'At;~ 

E\:R io£\STE CA'I'EX:iORIES roo1 , roes, Foog, 

(FROM F.R., VOL, 53, NO. 7, P. 1068) 

cyanide (total) 

cyanide (~le) 
dlranium 
lead 
nickel 

cyanides (total) 

cyanides ( amena.ble) 
cadi urn 
c::hrani urn 
lead 
nickel 
silver 

'IUTAL a:t1FOSmot; 
(trg/l) 

l2 
1.3 
0.32 
0.04 
0.44 

(:n;/)cq) 
110 

0.064 

a 

TABU: 20 

'It:!.? 
(trg/1) 

(rrq/l) 

0.066 
5.2 
0.51 
0.32 
0.072 

so Vllllliij 
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In aa::crdance with c::DO.A Section 117, a plblic cxmrent period 'tllaS held fret:~ 
April 20, 1989 to Hay 19, 1989, to 3llow interested parties to camer1t on the 
tJn.i ted States Environmental Prat.ection k::Jer'CJ' s (U.s. EPA's) Feas.ibil i ty 
Studies (FSs) ani Pr"opcsed Plans for final remedial actions at the Mida:> I an:i 
M.idoo I! hazartSo.ls waste sites. on >.pril 27, u.s. EPA COl'dlcted a p.lbl ic 
lleet~ i.n which the Prq:a;ed Plans were presented, questions answered an:i 
plbl ic cx:mrents ao:epted. 

'Ihe ~ cf this n~SpC~&i veness SUZ!InaiY is to dco.Jrnent c:xmnents received 
duri.ng the public c:armant period, ard provide u.s. EPA's responses to these 
CXItttetlts. All c:xmnents surrcnarizad in this dcx::ur.lent were considered in EPA's 
final decision for rene::lial action at the Mida:> I and Midco II sites. 

The Midco I site (as well as anc:t"Jler National Priorities List site, Ninth 
Avenue D.lr.'p) is lcc:ated in Gazy, Indiana. 'lbe nearest residential area is in 
Jian'm::nj, Indiana wit.hir .·.ne-fc:m"th mile of the site. On Oeoerteer 21, 1976, a 
fire at Midoo I ~ ... ~ted thousan:is cf d.r'\r.s of chemicals. O::::lmiJnity o:mce:n 
atoJt the site ht.t::nsified in 1981. In March J.98l, a 14,-year old Har.r.lorrl oo·: 
suffered leg b.uns wtlile playinq near the site: his parents attribJte::f the 
turns tD c::hemical.s. In .June 1981, a heavy rainfall resulted in tloodinq in 
Jiamrl:::)rd and t.~ flew ct surface \tlat.er fran the Midco I ard Ninth Avenue Dr';l 
areas intc Ha:m-ord. Several residents CX~fl'lained of chemical odors ire tloc:ried 
basements an:! dw!n.ical turns fran contact with tlcx:x:! waters. 'Ihese probler.s 
were .attrib.lted to ron-ott fran Mido:) I an:! Ninth AvenU£ DJIT~. In response to 
this oc~, Hann:Jnd c::cJnSf:l':UC'tei a dirt ·like across Ninth Aven.Je at the 
Cline l.V'311Ue overpass. '1his dike --~ still in place arrl is ~ source cf 
cont.ro:ersy between Gary an:! Harr.n.d p.lblic officials. The In:tiana 
Oepal'..;ment '=If Environment.al. M;ln;~"!:_,t sent a letter sta~ that the dike was 
still necessary tD prevent c·':ntc.:·l.J"iation fran the sites fran ent.erinq Hz.r.r.ord. 
Gary an:! liar.'r.crd p.lblic offi..:iaJ.~; an.:i J"'ea..ty Hamrord residents have been 
actively involved in p~inq remedial actions at Midc:c I. 

'Ihe Midoo II site i~ J!Dl'1t isolated !'ran resident.ial areas. 'lbe nearest 
residercas are a :>:-.'lall cluster of llCITeS lcc:at.ed approxiJMtely aw mile 
SOJ'theas:. ~! the site. In 1977, a fire cxx::urred at the site that destroyed 
t.hcusarllh of drums of c:hemical ·--=-"""'-as. 

In 1981, U.S. EPA L"'lS'talled fences arourd Mi.dco I an:! Midoo II. In 1982, 
u.s. EPA ~...ed a surtaoe rent:~Val action at Midoo I that incl\ded ref!D\!al 
ot all CXX'1tair.e.rized wa.stu and the top c:ne foot of cx:mt.ami.nat.ed soil, and 
installatia"l cf a t.eltp:)rary clay CJ:Ner. F":'an ::.984-1989, u.s. EPA o::rducted a 
rerrcval action at Midco II that ircluc\Ed the removal of all oc:nt.a.inerized 
wastes, and excavatia'\ and rem::rval of CXll"ltM\ina~ sub-surface soils in areas 
where wastes had been dlmp!d d.irectl y onto the gr'CIUJ"d. Ql JUly 8, 1982 , a 
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p.lblic II'IMti.rq was held to diSOJSS the Midco I rerroval action. Other 
c::amunity relaticn; activitie.~ were also conducted durirq the renova.1 actions. 

U.S. EPA held plbl ic meetings to d.iSOJSS the ini tiaticn of the Remedial 
Investiqaticn,'Feasibility Stl.d.ies (RI/FSs) on February 21, 1985 for Midco I 
ard oo .July l8, 198~ for M.i.doo II. Residential well sarrplirq for the Rl/F'Ss 
identified several oontazninata:! wells, bJt the oont.aminaticn was net 
a~..rib.l1:able to the M.i.doo sites. u.s. EPA provided updates to the CXIII!l.Ulity 
CX"' the status of the stu:iies usirq fact sheets .in November 1987 aro Oeoer..be:-
1988. 

Pio~:O&ed Plans for Midoo I and Midco II were OCI!'bined irlto aw fact sheet ard 
mailed to a.~er 100 oonoerned parties. Oral o:::mtents were ao:epted durirq the 
puhlic ll'lliletinq a1 April 27, 1989. In addition, written CDtcnent.s were received 
durirq the p.Jbl ic c:::ament period fran the Ci t:y of Halm'ond, the Iniiana 
De!part:nent of H.ighl.lays, a private citizen .in Gary, a slurry wall c:cntnct.or I 
the Midco St.eeri.rq Cam\ittee (which represents ti1e potentially responsible 
parties that con:h.lcted the RI/FSs) I and fran Morto~iokol, Inc. 

m. ~ OF SIQliF'Ic:::NII' CXJoKm'S REX:EIVED I1JRDC 'lHE R."BLIC a:JHNI' 
PmiOO AND U.S. EPA RESR:NS&S 

The c:x:r.r.ents are organized into the followi..ng categories: 

A. Q::r.n!nt.s rec:eiv"!!d. durirq the public rreeti.rq, and CCI!1TW!nts received in 
writi..ng fran the City of Ha.'T.Oro, fran a slurry wall contractor and frm a 
priva~ citizen from Gary. 

B. Q:Jlr.ents received fran the Irdiana Oepartr.ent of Ki.ghways. 

c. cament.s received fran the Midco Stee.rirq Ccr.r.littee and fran Morton-
1hiokol. 

A. SlM9.RY OF CDf1ENI'S REX::EI'VFl) I1JRnc 'lHE PJBLIC ~. AND CIJtmliS 
~ IN WRITnC FR:M 'lHE CI'IY OF HNM:IID, FR:M A ~ WAIL a:tmW::'l'CR 
AND FRM A PRIVA1E Cll~ FR:M GA~ 

A J''ltr.ber ot c:c.mne..'"Tts WEJ:'e rec:eived c::onc::ernirq the protectiveness of deep well 
inject ion of hazardOJS IJaStes. 'Ihe specific CXJI"'l'ents in=l\D!d the toll o.; i.n;: 

"In lJ states casirqs have cracked and leaked in deep well injections." 

"\o.l1y is it they T'tl!l/er address wi t.h la.rrlf ills or deep well injectia'IS 
ea.rthquake:s in the area and W'hat they anticipate is goirq to haA:'en to all 
these nioe little hazardcus •aste ~ we have either IJJ1je.r the gorrurd or 
oo top or wherever thet're at." 

"I wo.Ud lilte to lcr'oi hew many deep wells thP-re are in existence tcrlay ... 
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"Hew ltlr'q have they been in existence?" 

~ve there been arrt problems with arrt of them?" 

"Hew does the EPA prevent arrt problems? Are yc:u sayi.ng that because they 
st~ in there are no "'''Cre problems or \what?" 

"Isn't it true that the steel mills stopped dispos i.rr; of their o.m waste by 
deep well injection many years ago? What are they i.n~ecti.ng new?" 

"I alii requesting that ... (2) the E.P.A. report hOol the preferred option of 
injecti.rq hazardc:us wastes two thousard (2,0CO) feet underqrc:unc1 will 
a!fa..-t If¥ neighbo~' well as my a.m." 

'"n'.ere is alW"<'lys the ~ibility ~t the substance injected into the deep 
well will ocntaminate othe.:' aquifers." 

"In addition, altho.Jgh these aquifers lM'J" not Olr'I"e1'ltiy be usa::! because of 
their depth, or t::ecause they contain salt ..... ate.r there may cane a time whe:·. 
out o! necessity ~ey may be l"'e91ed to supply dri.nking wa:.er to t'.lt'..ze 
generations." 

"At a rrU.niJnollft the contar.Unation in the qroun:l water shall.d be treated 
prior to any deep well injections so as to mitigate any adverse 
envi.ronrrental effects tilat may occur in the tuture." 

"'Ihe solution to environr.lental problems is not to place cut ot sight or to 
d.il ute, rut to correct. " 

U.S. EPA RfSFaE TO CXJfi!DII' I 1: 

ccu3tess rea::x:J1Iized c:oncerns regardi.rq depp well injectiat of hazaroous wastes 
ard enacted a nur.t:er of statues to assure that deep well i.nject.ia1 is auy 
c:x::.tducte::i a't :c:x:a~icno and usin; prcoedures that will assure lcn;-term 
protettion of human health and the envi~. Deep well injectia1 is 
regulated by U.s. EPA under a I'!Ur.lbe.r of statutes, prilnar il y the sate Drink.i. ""'13 
Water Act (So-iA) (PUb. L. 93-523, as anerded: 42 U.S.C. 300! et MCJ.), and the 
Re!:io.m:e O:lnserVatiCI" and Reocvery Act (~) (P-lb. L. 94-580 as amerded; 42 
u.s.c., 6901 et. seq.). ~was nrxhfied by the Hazardous and Solid Waste 
~~ (H:SW'.) of 1984 to restrict land disp=w;al arrl deep 'Well i.nje.::tion of 
hazarOO.J.s wast.P.s. O:::n;jt'ess i.ntende1 that deep 'Well inject.ia'\ be allo.wi auy 
if it is protective ct both OJrrent saJl'CeS of dri.nkirq water, and any grcurd 
water that c:::culd pct.entially ser.-e as an unr:Sergro.ln:S sc:uroe of dri.nkin::f water 
(USOol). A USOol qenera1ly includes arry aquifer that co:'ltains a sufficient 
quantity of qro.ux:l water to supply a public vater system ard ccntains less 
than 10,000 Jrgjl of total di350lved solids (ttl;). ~·e:-t ot dri.nkirl? wt.e.r 
!'!'at. an aquifer with a tt5 qreate.r than 10,000 rrq/l is not CXInSide.z'1!C to be 
t.ec.hnically or ec:cr.:'"T'.ically feasible. (See 40 CFR 144.3). 

Regulations urrler the 5t:WI prch.ibi t (with !e.~ exceptions) inj ectia'\ ot any 
haza.rdaJs waste i.nt'.o a t:SCW. Hazard~ wstes can a'\ly be injected into 
formations that are bela.~ the l~trOSt formation ccntaini.ng, within f"'f'le-
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quarter mile of the wall bore, a usrw. All injection well:" JftJSt be permitta:! 
by u.s. EPA or an ~ropriate state agercy. Regulations ra;ardirq per.:Ut 
requ.i..rements have ~ extensive review and public c:::c:mrent. Pennit 
cxrd.itions prohibit arry injection activity that allows the !I'OVe:ment into a 
t!>Dol of fluid o:nta.in.i.n:;J arry CXlntaminant, if the presence of that cont.alT\i.nant 
may cause a violation of arry pr.imuy drirlkirq water I"e9Ulation (40 ~ 144 .12) 
or may otherwise adversely affect the health of persons. Another penn.it 
a::niition requires permittees to take all rea.sonabll! steps to m.i.nilnize or 
a)rrect acy adverse inpct on the environment resultirq fran non'""CXJ!i)lianc::e 
with the permit. (See 40 CFR 144.12). 

undergrcur'd injection pernU.ts include strict CXllnStruc::tion, CXIrt"t:!!Ctlve action, 
cperat.icn, abardoment, llalitorirq, reportirq and financial raquiretents to 
assure that the injection w-ell is ccnst.nJcted and operatEd in a manner that 
will ,.._t U.S. EPA requirements and be protective of human health and the 
env i.ronrnerlt. 

U.S. EPA's pe.rr.Ut review assures that hazardous waste injection 1oo11ells are or..!i' 
constructed in l::::cations that are geolc::qically suitabl.e. ntis includes 
<XlnSlderation of the follo.~irq factors: 

l) the st.ructur'al geology 1 stratigraFN.c geology, the hytlrtqeology 1 ard 
the seis:Ucity of the region (ircludirq evaluation of the potential for 
~); 

2) an analysis of the local geology and hydrogeology of the well site: 

3) a determ.i.nation that the geolo;y of the area can be cx:ntidently 
descr l.bed and ti1at the l.imi ts of waste fate !U'd transport can be 
ac:all"ately predicted thrt:IJgh the use of lrl:ldels. 

HazardOJS waste injectia"' wells llllSt be sited sud\ that: 

1) the injection ZCX'Ie has sufficient penreability, JX'ro&ity, thidcness 
ard areal extent to prevent migratia"' of fluids into a 'USDI; 

2) a cort!i.ni.rq zone is prP:Sent above the injs:tion Zen! which is 
latera.lly cx:ntirucus and tree of transecti.ng, transmissive faults or 
fract:ure!; a.~e:r an area sufficient to prevent the mcvement of fluids 
into a ust:W, ~ which contains at least a'le formation of sufficient 
th.lckness and with lithologic and stress characteristics capable of 
preventirq vertical pl"C::pa'~tion of fracture. 

In aa:tition, u.s. EPA !'\aY ~ire that the owner or operator of a hazardrus 
waste dee;:! well ~·:.e either: 

l) that the c:xm!iru.rq zone is separated fran the base of the 1~ 
us:::w by at least tre ~ of permeable and less perneable strata 
that vill provide an aQjed l.:tyer of protection tor the t.lSDl in the ..,.ent 
ot fluid !I'OV~t in an unlocat.t.'Ci borehole or transmissiw fault; or 
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2) that within the area of r'P.'View, the piez..:~netric surface of the !luid 
in the injection zone is less than the pie~=rnetric surface of the 
lawerm:lSt USa.': or 

J) that there is no USa.' present. 

(See 40 CFR 146.62). 

Further data oollection is required durirq c:onstruc:tioo of the deep well t.o 
detarmine or verity the geolc:qy and the qualiey of the ccnstruction. 
~ts include resistivity, spont.anecus pot.ential, caliper, cenent bord, 
density, ta!'per.1ture, poro&i ty, qarrma ray and fracture firxier logs, a pressure 
test, a radioactive tracer survey, oore saJ!l)les, and a cas.....nc; inspection 
survey. The injection well JTllSt be case::1 and sealed to prevent arrt mic;r:.t ion 
of L"'ljectioo fluid up the borehole. A double casirq is required fran the 
sur!ace to below the 10\oolle.l"ll'C USiloJ. 

n-.e 01o1ner or ~tor II'USt assure that the injection pl'CSSUI"e at the wellhead 
does not excee::1 a rnaxim.lrn pressure in t.~ injection zone duri.rq injection, an:i 
does not. initiate new fractures or propagate existi.rlg fractures in the 
injection zone. The injection tubirq tTI.lSt be surrcun:ied 'a'f an annular space, 
which is filled with fluid. The injection pressure, flew rate, ani volume of 
injected t:Luids, ani the pressure on the annulus, l!USt be conti.rucusly 
ncni tore:i. 

u.s. EPA uses t..~ interrelated program requi.rer.ents to assure ~l ia.'"'CI! 
with <All operatirq regulaticns. Mechanical ir.teqrity tests treaSUre the 
operati.rq SOJndness of the <Alls.- includi.n; c:heckirq for leaks. Operator 
reports include information on thP. \oRlSte bei.ng i.r\jected; the well pressure, 
flew rate ani volume: and report the degree of ;:cmittee ~liarca with these 
pernU. t cx:rdi tions. Periodic iJ IS'pEICtions determine the acx::uncy of operator 
sel!-m::nitori.ng and the adequacy of injected-waste ~li.ng. 'the attached "A 
CVIOE 'lU 'IHE FEIDAL t.JNI:I£lGUJND INJECI'Ictl <Dtl'R)L PR:GRAM IN INOIAW." 
provides a general description of the pemit pro;ram and hew pltent.ial 
pathways of CXI'lt.ar.\inaticn are oontrolled in the deep wells. 

O:n;tess ac:k1ressed ooncems about the 101"\q term protectiveness of land!illirq 
or~ injection of hazaroous wastes in the HSWA. 'Ihis act 
establish.:~ land (or deep well) disposal restrictions tocuse1 en m.i.ni.mization 
of lard d i sposaJ. or deep Wll!.ll inj action of hazardous wstes. 'Ihese 
restrictiaw prohibit the lam disposal or deep well injec::t1on of specified 
hazard..-.us wa..c:tes beytn:! statutory dates established 'a'f O:Xqtess unless 1) tile 
wastes are trea~ to a level or JTetho::J specified by u.s. EPA, 2) it can be 
dem::nst:rated there will be no migration of hazardous cxnsti t.Jents fran the 
c:li.sposal unit for as len; as the waste remai:'IS hazardo.Ls, or 3) the waste is 
subject to an e.xer.ption or a variance. nte rn-mi.qration derastration 
IN!l"'ticned above =an be approved by u.s. EPA urder the c:xntiticn that the 
~lcqical ard qeoc:::he"!Ucal c:cndi tions at the sites ard the ;tzysioc:henical 
nature ot tile waste strear.1 are such that reliable pra.iictions can be made 
that: 



1) injected fluids will net migrate within 10,000 years vertically 
upo.ut1 cut of the .injectioo za1e, or laterally within the .injec:tioo 
zc:na to a point or~ or interfaoa with a US[)l; or 

2) before the injected tluids migrate cut or the injectioo za1e or to a 
point of~ or interfa.oe with t.lSDl, the fluid will no lcrqe.r be 
hazardcus. (See 40 CFR 148.20) 

su.::h a no-mi.qraticn demcusl:tatiCil !!LISt depeRI heavily a1 tluid tlow naie.lirq. 
nuid now mcdelirq is a well-deve.lqa:i ani mature sc:ienr.:::e, havi.rq been used 
for years in the petroleum irdustry as well as in recent studies for the 
Department ot Energy ruclear waste isolatioo ptogx:am. 

u.s. EPA bal.iews that the ~tia'l petiticn recpin!lbents are ::iO strirqent 
that it such a ~tiat is ~ed for diS[""Ml or the g:rc:urd water traD 
Miciol, deep wall injecticn, ...., withc:ut treaanent, will be c::awi.dered to 
provide permnent prota:ti.cn to human health ard the envircnaent. It the deep 
well injec'.:.ic......_ systaD receives ~ fraD u.s. EPA, l:he injecticn will have 
no iJrpact a1 USLW, lo.hic:h includes any residential walls. 

Prenlltl.y, faJr stae.l mills in northwest In:tiana are le;ally injecti.rq 
hazardc:us wastes irrtc the Mr::unt Sllla'\ aqui!er locatai CiA)roximately 2200 teet 
below the surface. 'Ihese incll.de u.s. Steel, Inlard steal, Bethlehem Steel 
ani ~ Steel. 'Ihree of these facilitiea (Inlani, Bethlehem ani M.i.dwest) 
have suautted a no-mi.gratia1 dancnstraticn to U.S. EPA tor ~ in order 
to allow them to c:::cnt.i..r1le hazardals waste injecticn withc:ut treatment. u.s. 
Steel is expected tc sul:mit a dealc:nstratia1 soon. 'Ihe hazardous wastes beirq 
injected are wasta pickle liquor ard waste mmatia liquor. u.s. EPA elCp8Cts 
to make a decisicn en the no migraticn demc:r'&traticns tor these facilities at 
March ot 1990. It this ncHligratioo demcnsuaticn is apprcM!d tor these 
facilities, it is liJcaly that a similar demonstraticn will be apprcM!d for 
Midco. 

It the no-mi.graticn petitiat is net cq:pt"'Yed, the CD1t.aminatad qrcund water 
from the Midco sites wculd have to be trc!atad prior to the deep well 
injectiat. The req.rired laolel ot treatment is established naticnally as the 
best deaia ISt.rated available treaanent methcd tor that type ot wasta. 

It has been est.imated that as many as sao, 000 injection wells are in operatia1 
in the united states, but there are ally 191 hazardous waste injecticn ....Uls. 
'lhese wells are cx:ncentrated .in Texas, U::IU.i.siana, Illinois, Indiana, Michigan 
ani Chio. 'lha oldest hazardous wastes injectl.at wall data back to 1951. Use 
ot hazardcul waste injectial walls~ a thol'Olgh review by the 
Government Acx::oJnti."q Office .in 1986. The results c~ their .investigat.io;, are 
Slll'ltnarized in a document named "HazYtk:Jus Waste axtcrols OYer Injectial W@ll 

Disposal Operatic:ns", GAO/R(ll>-87-170, August 1987. 

GNJ determined that naticniide, two cases ot tJSt)l oontam.iJ'watial have been 
dooJmented by a:Jil)aT.ies c:p!rati.rq haza.rcbls waste injec:tial Wlells. In 
addition, one case ot suspected oontaminatioo ard eight cases ot contamination 
ot water that was already CX1'1Sidererl unsuitable for drinltirq have been 
dco.Jinented. The ustw ccntaminatia1 UCC1lri'Eid in Texas ani Louisiana tut. wa:1 
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net artansive. Pto::ltam controls new ir. place prohibit the pnctioe ttJat led 
to the boO cases o! c:Sri.nk.irq water oontami..nation. 

'nle leakage !r.:m hazardous waste injection wlls into non-dri.nltin; water 
aquifers c:xx:::urnd at eight facilities bet-.ween 1975 ard 1984. 'Ihe causes of 
the leakage cent.ered at casing ard,/or tubing ccrrosion or ~terior.atiat. Th~ 
1I'IOSt n~T~le of these cases occurred at a c:x:mre.rt:ial facil..:- · in a".io in 19&3 
where 1~ alTO.lnts of war...e escai*i into an l.lnpU't!li.tted zcr~. '1hi.s zc:JnE= was, 
ho.,lever, separated !ron the bottan of the lOole.l't!'CSt. USI:N '.J.{ mre than 1500 
feet, of Which 1000 feet was ccntirurg rock formations. In response, to these 
an:i other cxn::erns, ard to the Congressional maroate for <tdditiona.l ~ 
water Dati.tori..--q requ.i.r'e!ents in t."le Safe Dri..nkinq WaY...r Act Anen:!ments of 
1986, U.S. EPA is ~le:nenti.ng stricter regulat1ons. 'Ihls in:ludes: 

- mre specific wel.l-siti.ng requirements; 

- an expanded "area of review" around injection wlls for identit'ying 
ilbardoned wells near the injection site, aro added requ.irements for 
ccrrective a~ion to plug abar.doned wells; 

- ac:Xii tional ~tirq p~-es, such as autanatic well shutoff or 
alarms; new requirer:ents for testirq, mnitorin;J, and reportirq, 
in:l ud.i.1'lg a waste-analysis plan, addi tioral rnac:han.ia'll i.nta;ri ty 
tests, ard mr-e specific noni tori.ng l"eCi...lirements ~ ard 

- Tli!!W requirement.; for well closure ard post~losure care. 

The GAO report also pointed wt that the full extent to which injec:te:i 
hazardo.Js waste has .::cntaminated llJ"'je~ sources of dri.nkirq ..ater is 
ur.Jtn:Jwn because of the problems in detect.irg contamination that nay have 
c:xx::urnd away fran the well-bore. The doc:urnented cases of ocnt.arninatioo have 
all cxx:urred near the well-bore. However, re;ulaticns require that injection 
\oells not be located in areas wnere faults cxx:ur and that injectiat pressures 
be nairrtained below a level that might cause fractures in the !orll'latioo. 
Ragulations also require that all tran-tnade holes in the ana penetratirq the 
cx:nfi.nirq zooe ard enteri.ng the injection zone be lc:x:C~.ted ~ prq:lerly 
plugged. In .niitiat, u.s. EPA is iltplenenti.rlg requirements to !la'\itor the 
miqntiat of the waste mvene.nt. 

'Ihe GKJ report cx:nclt.ded that the new deep well injectia'l requirenents sha.lld 
provide ~ticn!l safeguards to prevent the ccnt.am.ination of USOols. In 
add.itioo, well ~ will be required to derronstrate no miqnticn of 
!-'.1~-jo..:.:; ~~-=-

a:M1Dfr 12: 

The City of Har.l!a"d ~ inclooed a statement that "Preferatlly the 
treatJTerrt \oO.lld be to such an extent that the treataj qrcurd'water cu.Ud be 
reinjected i."Ttt the aquifer !ran '-~here it originated." 
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U.S. £a PfSRHiE '10 CXJII!Hr t2: 

See cur resp::n;e i-.o Q:mnent t5 belr:111 an:i to a:mment t5 fi'an the Kidco steerin:; 
O::llllli ttee ani M:Jrtcn-'Ihiokol. 

CIJJBfl' IJ: 

Dlri.r'l1 the ~lie: maetinq there ware a I'Uitler of CXJUDelrts c::cn::eminq whether 
U.s. EPA puts too r.'UCh ~is on CXlSts in ; t.s decisions on :"f!!INidi.al. actions, 
ani whether a.l.temativa i.nnc:IYativa treatlrient anl ci.i.s[nsal technologies ware 
ocnsidered. sp.::Uic a:::uments .incl\Xiad the follell'i.nq: 

"All w. 1 re bLlJd.nq is OCIIt etfecW.veneaa." 

"I dat't think it's !air. I think cost shciJJ.d l:le pJt ui.ct.. 'Ihese people 
that are goi.rl1 artQld pollut..irq shalld ~ 1ll!lde to pay. • • • It's net costs 
becall&! these d1emi.cals that leak OJt cause canoe- ani a ra.mtler of other 
sicknesses. . . . Hew do YQ1 put a price tag on a1e 1 s life? Tell me. " 

"'lbose responsible tor creating environnental prcblE!IlB lliJSt pay the 
expel liSe ot ccrrectin; tb!ir m.istakes." 

"'nley 1 re sJRX'Md to be ·usi.rq the best available tf'dlnoloqy net the liDit 
oost etfect.J. ve. " 

"Stq) delvinq into the pockets ot the p.lblic." 

""'1y didn 1t they decide to use vitriticatia'l?" 

"I 'd like to Jcncw U any of these people lcnel.f abcut "'Ihe SUpertund 
Irlnc:Native Technoloqy Evaluatia'l Pt~ 'l'e.:hnoloqy Profiles" or 
"Assessment ot Intematicnal Tec::hnoloqies for SUpertund AR:~lications." 

u.s. ~ R!:SIOt3E 'ro <DWlfl' IJ: 

'Ille ~.:ve D1vi.rcnDental. Respcuse, O:Upeusc;tia'l and Liability Act 
(CDO.A) was enac:ud l.i" 1980 to provide breed federal authority ani t"'!SQlX''eS 

to respcni to rel81SM8 (or threatened releases) of haZardcus substanc:es. A 
trust turd was establishad to pay for reaa::lial actions at aban.1c:lwd or 
urea 1tzoll«l haza.J:'dalll waste •i tes. 'Ihi.s tunr:l is predcminantly traa a tax a1 
petroleum products an:1 en oertain chemicals. 

Based a'\ the prin:iple that "the polluter shculd pay, " aa:::IA OCI'ttains 
authorities wttidl allo.t u.s. EPA to ensure that these responsible !or 
ha.zardoJs waste prci)la~~~ pay for nec:::e&~y reasii~ act.,;.cn.. ~ 
enfflrt:e~e."lt authorities ena!:le u.s. EPA to erlCXIU:r'agle re.spoilsible patties to 
UJ'dertake l"E!I'll!rl;al actia'\S. It also enables u.s. EPA to spend trust turd 
nati~ for remedial actions ani to later reo:::JVe.r these u:·. :ti.es trail respcusible 
p."U'ties. 

It an acceptable aqrte~~nt ~n be reac:::hPi, U.S. EPA prefers that resp:rsible 
parties ~lement the remectial actl.cni. At Midco, an agx:eemeut was reached 
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with patantial.ly respousible parties (}:IJU)s) in .June 1985, wt'lic:h req.tired the 
FRPs to %'8i.Jr0Jrse u.s. EPA $3,100,000 !CJr past costs inc1aTed ani to cx:nruct a 
Ranad.i~ InYast.igaticn/Feasibility 5tiXty (RI/FS) at &aCh site in acx:lOroan:::e 
with the u.s. EPA's ~ plans. u.s. EPA is now negotiating with PRPs for 
~lar.ntation of thL rtiiiSdial actions selected by u.s. EPA an:1 for rec:t:Nery 
of the ranai.ninq casts incurred. Fund tra\ies will be spent on the tina.l 
rt!1!8iial actia'lS cnly if an -:~teenent is not reached with PRPs. 

In a:RClA (as aJTended by the SUpert'urd Amerdments an:1 Reauthorization Act of 
1986), Cougtess mardated that all final remedial actions selecta::1 by u.s. EPA 
DIJSt assure protection of human health an:1 the envirorrnent, an:1 llllSt 'lleet 
applicable, ani relevant and aR'ropriate Federal ard State stamA':'ds, 
requirarents, criteria, ard limitations (ARARs). 'Illis inclu:Ses Jeetirq 
Fa:ier:ll. Primary Maxim.zm Ccntarrtinant I.svels in the qrourd water (40 CFR 142). 
a::u;tess also mardated that u.s. EPA select remedial actions that are o:lSt 
effective, and that utilize permanent solutions and alten'lative treatment 
tec:hnolc::qies or resource recovery tec::hnolc::qies to the 'INlX.iliUII extent 
prac:tiosble. If a remedial action is selected that does net Jreet this 
pAferenoe, u.s. EPA JlllSt p.lblish an explanation as to why a ~ involving 
suc:h a remad..ial action was not selected. 

'n1e least costly alternative t.~t would be protective of hurMn health an:1 the 
environtent was the ccnta.i.rr.ent alterr.at~''• (~temative 3), ...ttic:h is 
estilrated to cost $4.7 million lit M.idco I and $7.9 millia1 at Midoo II. U.S. 
EPA is not selectirq these alternatives because they would s~ly CX~ntain t.'"le 
cont.ar.U..n.stion. ard the hazards loJOU!d be similar to takin:;J no action if the cap 
or slurry wall ,....re ever dalraqed in the future. Instead, u.s. EPA is 
selectirq raredial actions that it believes will pt'OI,.ide pexmanent prctection 
to human health and the env~t. 'this c::onsists of soil vapx .xtraction 
a.""d solidification of CX~ntami.nated sc.ils CXI!Ibined with purrt:>inq ani deep well 
inje:tioo of c:cnt.aminated ground water at Midoo I, an:l the saJM actions at 
Midco II except that the soil vapor extrac:don is not required. In addition, 
treat::rent prior to deep well injection wia be required if a no-migration 
demoiiStratia't is not approved by u.s. EPA. 'Ihe estilnat.ed oost ot these 
reJ!&iial actions at Mi.doo I is fran $10.7 to $14.0 million, an:l at Midcc II 
tran $14. 4 to $18. 6 million (dependirq on the degree of trea~ required 
prior to deep well injection). 

The perscrs i.nvclved in reviawinq the Feasibility Studies are familiar with 
~ SUperfurd Innovative Tec:hnolcqy EValuation Pto:;z:am: Technology Profiles." 
The SUperfund InnoYative Tac:hnolcqy Pto:;tam includes a rurt.r of studies a'\ 

solid.i!ic:atic:n, lotti.c:h is part ot the selecta::1 raneclial act.icns at the Midco 
sites. 'Ihis incll.D!s pz:• oesses by 0\em!ix Technolc::qies, Hazoon, International 
Waste 'I'ed'lnoloq ies, ~ i licate Ted'\nolc::qy Corpora don. ani Solidi tech. Soil 
'.tdPQt exu-ai-c.ia't, ....tli..:ia is part of the resredial action at Midcc I, is also 
irx:l u:ted in this pror;ram in a process by 'l'errl'l Vac. other i.nnavati ve 
tedlnolcqies were oonsi<1ered for treat:r.'lent of t:~~ CCI"'tam.inated soils at the 
Midc:o sites but were screened cut because they were not cx.nsidend applicable 
to the cxrditions at the site. ntese inclu::Se in-situ biodeqradation, soil 
fl ushirq, an:l chemical treabnent. In-situ vi tri! ication and inc:ineraticn 
alternatives were evaluated ln det.di~. Vitritic:atioo was not selt!ICted because 
it has not been derlalstrated to be iJ!1'lementable in a tull scale raraiial 

, 
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actiCI'\ at a hazardcus wasta site and because the high water table ~d maka 
~1-.antac.iCI'\ d.i.fiiOJlt ard llllnt expeusive. '!1• incinaratiCI'\ alternative 
does nat ~tar t:bc&e disadVantages. HcMIYer, b.Jth in-situ vi trifi.c:atioo ani 
inc.i.naratiCI'\ ~d be CXI'lSiderably more expensive than solidific:atioo ani 
wr:uld not c::art:ritlute sig:nific::antly to the per~~W~e.-ce ot the remectia.l &...tialS 

it the soil vapor extracticra and solidificatioo c:pJratiaw are sncx:essful.. 

Since a surface water d.i8c::hargla wwld probably nat be~ for the salt 
cx:ntaminated ground water even a!'ter reDDYal. of the l"'azaltbls substances, the 
alteJ:native to deep well injection ot the ground water is to CXX'lOel"'trate the 
solids in the ground water by an operation such as evaporatim. Evaporation 
WD.lld cx:n::artrate at least sa. ha.zardcus substances into a solid that ~d 
Nlve to be d.i~ ot in an off1ite l.an:ltill. It does nat~ that 
disposal of tn. haza1"daw wastes in an ott-site l.an::lfill is ant llm'8 
protectiv. ot luaan health ard the envizamesrt than disposal by deep wall 
injectiCI'l, .vd the CXl5t5 >Jt the evaporatiat cperatiat wall.d be higher than the 
deep wall injection. 

"I've been inYolvecl i"!. a COJPle projec+"..s, nat in this state, where they US8d 
in c:x:lnjl.D'Ct.i.at with the slurey wall a well extractiat, ani then they leached 
it back in like a septic fi.ald. ':hen it recizall.ates. Are these ocrrtaminants 
able to be treated in that t-.spect: ani therefore, ~ WOlldn't have deep well 
d.isplsal ani 'fOl ~dn't have a lot of ~ that ..culd be ci:ljectialable at. 
tt-.is p:lint. " 

o .s. l!'llf. Rl!SFCIISE ro CXJIMDll' f4: 

'lhis method of treat:D!ent wr::W.d nat be adequate for the highly c:::cntaminated 
soili Cl'\ t.."le site. aJt it ...nUd be ac:aptable to u.s. ES•A for ground water 
treat:ment ...nen <XIIi:)ined with a soil treatment masure. 

ieinjectiCI'I of t."le salt-ccntam.inated gran:S water tollc:Mn;J treatment tor 
hazardoJS substances wr::W.d be aoceptable to U.S. EPA if the reinjectia'l does 
net cause significant spread.in; of the salt plUIDB. Installatiat of a 3lurry 
wall ani n=injection within the slurry wall is aw way of ~ such 
spreaclirq. 1his altemative !s nat preferred OYer deep well injectia'l at the 
Midco sites far the follcwirq reasa\5: U.S. EPA beliews mat deep well 
injectia1 can a:. a • • "C*' i.shed safely ard effectively; it is preferable to 
nllltMI the salt a:ni::alllinated qroun::t w.ster traD th8 calumet ~fer nt.~ than 
c::x::ntA.1n.in it within a slurry wail: ard there does nat appear to be a ccst 
savirqs usin:J the slurry wall/reinjectia'l alternative a:ll'p!I'8d to deep wall 
injectiat. 

CDM2fl' ts: 

"A"' a slurry wall oc:ntractor, I WQlld like to m11ueut ~ the slurry wall 
pricirq listed in yo.xr Fact Sheet. I have never seen prices like these, ard, 
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as a ocntractor, I WlCUld 1 iJce to lcnow \what they were based a~. Today, our 
prices for Slurry Wall CXlnSt.ruction range frcn $3 to $5 per square foot ard a 
bentaU te cap $ • 50 p&r square foot • II 

0 .S. EPA REStt:NSE 'ro cx::M!ENl' tS: 

'nle price estimates were developed by Cernes ard ¥-'JOre, a cx:r.sultirq firm 
eq::~lated by the Mido:l Stee.~:irq CCmni tt.eP. Ao::lo~ U.S. EPAs • s ocntc.ct. with 
this firm, the esti:rates were bascia on actual quotes fran verdors. 'Ihe oc:lStS 
were also reviewed by ~ ........ ll'lel !ran Roy F. Weston, In:. 

'n"'c prices are prc:tlably not OCII'pai'able to the quotes su;qestecS by t..~ 
cxmnenter because a ciifferent type of cap am slurry wall were prep: '"ed ir: the 
FS. The prr:p:l&ed cap is not jlJSt a sirql~layer bentonite cap. lnst.ead, it 
is a ncl ti-:.ayered cap o::x'lSistent with the most I'90ellt guidance for RCRA 
hazardous 'oHUite sites. It includes a clay liner, a synthetic liner, a lateral 
drainaqe layer, ard a vegetative layer. Instead of installatia~ of the slurry 
wall by the vi.bratirq beazn method, installation by a trenc:tVslurry method was 
proposed. 'Ihe proposed !~ilurry wa:l ~d be approximately three feet thick 
wttile a slurry wall installec! usin:J the vi.bratirx;J beazn method is rnly a few 
inches thick. safety considerations also add to the ccst of a-::-:.aons at a 
hazardous waste site. 

a:M1ENI' 16: 

"How deep, how far do..m has this pollution go."''e in the sites'?" 

U.S. EPA ~ ro cx::MIENI' t6: 

'Il'le C'OI"'ta."''U.rlation a~ ~ be c:x:>nfined to the calurret aquifer, wc:h exten::!s 
aR'roxiJnately 30 feet below the surface at Midco I an:i 4Q-SO !eet !.a.t.ow ~ 
!alrface at Midcxl II. Below the calumet aquifer is 9o-lOO feet of low 
pemeabil i t:y clays an:i t.llls. 

CDt4ENl' t7: 

How many peq~le revit!'W the <:T.er.-..ical data, ard how do the different agencies 
ard ather parties work together? 

o. s. EPA TcfSRHiE ro tXM1ENr 11: 

The c::her.lical data was c;renerated 'ay a laboratory tha~ cx:rduc:ted its o-m quality 
a.ssuranoe/qualit:y ocnt.rol (WQC) review of the data. The labOratory used in 
this proj ec:t is also aud.i ted by the U.S. EPA. The chemic-al data '45 then sent 
to a c:Dlt.nctor hired ay the PRPs, who corducted an in::5eperdent WQC I1!1.: iew 
of the data. 'Ihe c::u'1t.ractor rev ieo.t was also aud.i ted by U.S. EPA. A We!: 
review o! the data was c::crduct.ed by a secord ocnt.ractor work.i.n;J for the PRPs. 

'Ihe ~ CXll"'tractors cx:.rrl\Jcted an interpretive review of the data, and 
prepared a report that inch~ed plotti.rq the dist.rib.Jtion of data on a map, 
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curpari.sat to standaMs and a discussion of the data. 'Ihis report was 
I¥Viewed by at least five persons at u.s. EPA, six personnel work.irq for u.s. 
Eo..,A ccnt:ractors, cne perscn fran the U.S. Fish ' Wildl. ife Service, an:i three 
persaw frail the Irdiana Department of Environrrental Managesrent. 

u.s. EPA penomel. reviewi.-q the data inclooed persc:rnel f.ran the air, ...at.er, 
Great La.kes an:i ~ proqrams, \rot'~ reviewed the report for ooncerns 
specifically related to their programs. The u.s. Fish ' Wildlife Service 
reviewed the report to: ~cy of information on ecological effects. 
Q:ntractors work.in; for u.s. EPA provided SURXlrt to u.s. EPA with review of 
ocst.s, ~logy, groun:l water ngjel irq, risk assessnent and other areas. 
A reiNidia! project manager for the u.s. EPA provided an overall rerview and 
~iled the review CC'IIII81ts fran other agencies an:i contrac"".LJrs for 
transmittal to the CXlntractor conducting the Rl/FS for the Midco Steerirq 
camuttee. Q:mrllnic:ations aJ\"'ng U.S. EPA e~Ti>loyees, other Federal agency 
aTploy985 and u.s. EPA o:mtractors usually consist. of informal d.is01ssions 
that are followed up by formal me:ros. 

'Ihe IrdlC'..M Oepart:r.'ent of Er!Vironment.al Management generally prepared their 
OWT'l CCIT:TleTlts in wr i tirq . 

"How are yo.4 IrOnitoring lan:i!ills?" 

U.S. ~A~ TO CIJilo!ENl' tB: 

Hazardo.ls waste lardfills are regulated by u.s. EPA UJ"der the Resource 
Conse...""'Vation an:i Peo::Nery H:t. (~) and by the varicus states urder acts 
siln.ilar to RCRA. tJrO!r these acts all hazardcus wastes entering a lardfill 
rrust be rnanifested. A CXJpy of the manifest is sent back to the ~ that 
generated the hazardcus waste ard saret.i.Jnes back to the state I!JI9f!TC'i in order 
to verify that the shiprent arrive1. 

The acts also regulate qeration and monitoring of the hazardcus W3Ste 
landfills. lt:lnitori.rq requirements i.nclu::te periodic ~li.ng of groun:l water 
near the landfill. selt-mni to ring repJrts incl ooing CJI'O.lfd wter saJrplirq 
data are periodically sent fran the landfill to the agency respcusiDle for 
oversight of these facilities (wt'li.ch can be Federal or state agencies). Each 
hazardoJs waste landfill is also inspect..ed pe.ncdically by a stl'te or Federal 
inspector. 

Sanitary lardfil!.s are regulated prilrarily by the states. 'nle ItiD1 i.rGpect.S 
sanitary lard! ills per icx:Ur:a.ll y ard requires that groJJ'"d water l!a\i torirq be 
CXX"duct.sd. 

CIH1ENl' f9: 

one resident of Gary, In:iiana expressed the follcwirr:l oonoern: "I am 
CXlnCe.r'1"led by tne EPA studies perfor.rej on the Porter ard L!ke O::JUrrty WP!lls 
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Which cxn::l\ded their well watc· was unsafe to drir\)(. I am requesti..n:] that 
( l) the EPA corduc:t a study to det.e..."'lt\ine the quali t:y of my neighbors ' well as 
my own ••• " 

0. S. EPA RESPCIQ 'ro a:::tMDil' 19: 

~ Porter CD.Jnq study ~ferred to is an investigation ccnducta:1 by the 
Porter CDJnty Health ~trent of the effects of three lan:ifills in Porter 
CD.Jnty, Irdiana on rPSidential an:1 ncnitoring wells near t.~ lard.!ills. n-.e.se 
lani! ills will have no i1Tpact on we 11 water in Gary, Irdian.:: . 

The well of ccncem is lcx:ata:i nea:- 17th and Baker Street in Gary. The 
ide.iti f ieJ hazarcbls !4Ste sites closest to the resident are Midoo I arrl 
Nint.l'l Avenue OJnp (which are approximately two miles away), and L11Xe Sarrly Jo 
and the Gary City !Ardfill (..nich are approximately one mile away). u.s. EPA 
has conducted ~tailed l.nVcstigations at each of these sites. The well of 
oonce.rn was not included in these studies because it was c:on;idered to be 
O.Jt.side of the area that cc:Wd be aff~..ed by the sites. The results of the 
investigations confirmed that none of these sites will have any iJTllact en the 
well of oonoern. furt.hennore, ll.S. EPA will c:orx!uct remedial actions at the 
Midc;) I, Ninth Avenue [).q:>, ~-d lake Sardy Jo sites that will eliln.inat.e 
sign.it'icant health risks, if arry, fran the sites even to the residents cl~ 
to the sites. Gtnlnd water at the Gary tMdfill is beinq p.Jr.1'Ed in a manner 
that is preventing ground water fror:~ the ~ite fran !lowing off-site. 

~flO: 

"If the U.S. EPA wcul.d choose an alternative using incineration, we ask that 
or.1inance lf5090, passed by the eaTon Council of the City of Halm'on:i, be 
inccrpora~..ed into the design parar.eters. We feel the standards incorporated 
into Ord.i.nance •s090 will protect the health ard .-elfare of those citizens loolho 
live adjacent to the site." 

U.S. EPA RES'RHiE 'ro CIM1ENI' t 10: 

'IM a.l ternati ve selecte::! by U.S. EPA in this R:X> does not inclu::ie 
ircineration. If incineratioo was ccrducted, the u.s. I'PA wcul.d not consider 
the City of Harma"li's incinerator regulations to be either an applicable, or 
re.levant ard appropriate requ.ireJTent si.nc::e the ~ti:r'\ wcul.d be c:x:rducted 
O.Jt.side the city liznits of Halm'on:i. Ho.ever, U.S. EPA will lil<e.ly reach 
s.i.milar qoal.s t..'u't:u;h cequ.irL-q CCJll'liance with stardards set by the ~. 
'ISCA ard ~ p~. 'Ihese i..n:lude the following: 

1) Each principal organic hazardcus constituent in the waste Jl'llSt be reduced 
to 0. 01\ of the original cono=ntration before emissioo into the air. The 
FaA program refers to t."lis as 99.99\ dest.ruct1on ard rerrcval efficiency. 
sane of the 1n0re toxic ~. includin;J polychlorinated bi~ls, nus-; 
be reduced to 0. 0001\ of the or ig .inal cxroent.ration. 



-14-

( ..... 
• r I 

2) Hydrcch.l.oric acid emissions, if greater thdn 4 pounds per ha.lr, trUSt be 
reduce:i by 99\. enissions of partic:ulat.e n-.att.er may not exceed 0.08 
grains per dry ~...aroard cubic foot. 

CIJoK:NI' • ! : 

~ FS report fails to clearly define the cont.aminant transport mec:ha.r\is::t 
that has caused dissolved salt conta.":\i.na.'1t.s (e.g. chlorides) to migrate trcr. 
tile Ir:a-t sutd.istr ict si t.e, aga.i.ns\: t."le prevail inq gramd woter fla.~ d.irection 
and hydraulic qradient, ard be deposited in t.'"le grourd water urderlyi.rq the 
M.ldco I si t.e." 

U.S. EPA ~ 'ID a:Joto!ENT 11: 

The rrechanism is explained on pages 1-13, 4-19, ard 5-32 of the "Re:!e::lial 
Investlgation of Midwest Solvent Recovery, Inc. (Midco I)" doted Oec::er:lber 
1987, as follC~or'S: "Olloride valu'!S were also high (up to 7, 700 nq/1) in 
shallow wells (10-foot-deep) in a bard extending through the rniaile portion of 
t."le s i ~ (Moll , Kof6 , Mh"S , Figure 5-2 5 ) . This band ocx:urs in a fot":!''er 
swa.le area tllat. received run-off fr:r.~ the Irdiana s:.ate Highway Depart::-ent 
property prior to Mi.dco I as dccur.-enta:i m Sept..er.'Oe.c 1973 aerial ~)Ctcqrat*'.s. 
1he .r.tiden::e suggests that chloride il. the shallow wells was derived fran 
conc:ent..""'at.ed NaCl surface run-off percolating do..nward to grcurd water in the 
f·~rn-er swa.le area." 

a::M1ENI' 12 : 

"It is plausible that other c::h.lorl.d~.1t.ai..nirq ~...es (e.g., pickle liquor, 
waste oils oont.ai.nirq d\lorinated pa.""affins, e~c.) lo'ei"e ~~iy managed or 
dis:p=6Ed of a'\ the Midco I site ard that UX::>H is, therefore, not the sole 
5a.li"'e of cr .lor ide c:crrt.ami.nati on in th-2 site area . " 

u.s. EPA~ m ~ 12: 

u.s. EPA agz es that the Midcx> I site operatii.X'\5 1 i.k.ely made a ccntri.bution to 
the salt cx:r'lta..n.i.nation in the groun:::.! water bela.~ ard dOom gradient fran the 
site. U.S. EPA believes that botl', ICC+i ard the Midco I oreratioos contributed 
to W.S salt c:x::r'ltamlnation, but the a.-o.J.:'lt 3ttri.l::IU'table to each sc:urce cannot 
be det.errnined. 
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CXM4fNI' tJ: 

"Also the FS report fails to distinguish betw-een reactive cyanides, which were 
likely present oo Midoo I, ani CXI!lJlexed ferrocyanide, which \olaS used by n:a; 
u an anti~ agent in the salt. The c:::c:~Tplexed ferrocyan.ide p::&es little 
risk to human health or the environment urder JI'OSt ccn:Htions, wh.ile the 
r.active foms are of greater environmental ccnoem. "Ad:titional tec:hn.ical 
evaluatioo of the type, d.istri.b.ltion, ard potential ~ct of the cyanide 
o:::ntam.inants in the subsurface ern.riro~T.ent should be ccnductec:L" 

U.S. EPA RfSF(H)E 'ID c:rJ+tEln' 13: 

FOJr :r:"alrds of saJTl'lirq were ccnduct.ed for cyanide. The last I'O.lJ"d inclu:ied 
tests for cyanide amenable tc chlorination as well as total cyanide. U.S. EPA 
agt es that reactive forms of cyanide (sane of which were likely di.c;p::l&ed of 
at Midoo I) are more haza.nious to human health ard the envi..ror'lnent than 
c:::c:~Tplexed fe.rrocyanide. 

a:M1ENI' 14 : 

FS Figure l-J2 showirq the distribution of cyanide in the aquifer is 
misleadi..rlg ard in;Jrope.rly ccnstructed. 

U.S. EPA RESR:KSE 'ID a:M1ENr I 4 : 

U.S. EPA agrees that Figure l-32 in the draft FS was misleadirq ard ~~ly 
constructed. This Fig\a"E: was rer.'OVed fran tt.e f.irlal FS report, at the request 
of u.s. EPA. u.s. EPA agrees t.'iat the highest cyanide ccncentrations are in 
the east~t.ra.l portion of the !"..idee I site. 

CI:JoMNI' '5: 

"CALs (cle.arrup ac"_ion levels) have ~ been established for dUorides in soil, 
gro.Jnd wter, or surface waters at the Midcc I site, an apparent irdication 
that no site specific health or risk-bused factors have been determined for 
this parameter • II 

u.s. EPA ~ ro CIM4Dli' 15: 

The salt CXI"'taminatior. in the gi"'Jl''d water t .as been viewed as a cxn::::ern 
pr.iJMriJ.y because of the loss of a resam::e (that is, usage of the groun::l 
wat.P.r) rather than l!S a human health or ern.rironmental hazard. In spite of 
this, there are sane human health ard ern.rironrnental hazards fran the salt 
cx:rrt:amination. Scdiur.1 greater than 20 Jrq/1 in drinkirq water can have a 
negative health effect on persons on a low sodium diet. High salt oc::r1tent can 
also have an ~ct on fresh wter aquatic life. 

' 



-16-

a:MtENl' 16: ~~/ 
' 
I' 

"An i.rdependent stu:!y c:x:mni..ssioned by IOOH did not disclose total cyani~ in 
surface and subsurface soils at oonoentrations exceedi..r"l} the soil C1\L ( 1 J 6 
FPft): the soil levels detected 'at'e1"'e typically 1 to 2 oroers of magnitude bela..
the C1\L. c:nly 2 of 16 grard water 5a!T1'les collected fran natitori..r"l} wells on 
the n:x:ti property exoeajfd the groun:i water CAL for cyanide (10. 4 ~). 

U.S. EPA RfSP:HiE TO ~ 16: 

U.S. EPA can resporrl to this o::nnent once the refe.ren:ed data has been sent to 
u.s. EPA for review. 

CIH1ENl' 11: 

IOOH rec:xu.ended that the alterTiative of disd'.aqe to the City ot Halm'Ord 
sewer sy~ be reevaluated. It was argu9d that the disc:haJ 1e of salt fror. 
t."le Midco I gro lJ"Id wa t.er, \WCUld be m.ii'Ior c:a:-pared to the present salt load 
discharged to the ..... :nord Wastewater Treat:Jnent Plant. 

U.S. EPA RESP:NSE TO cx:Mo!Dll' 17: 

In general, di.sd'.a...~e ot highly saline w"i\Ste.wate.r to a FOIW is net allo..•Ed due 
to potential il"lterfe.ren:::e in the biolcgi..:.al treat:Jnent processes. In add.ltior., 
t:."le Ha.~ ~-ate.r Treaenent Plant is already exoeedi.rq its discharge 
ll.'n.it.ation for c:h.loride. 'nle highly salt contaminated di~ fran Midco I 
wo.lld cause an even c;reater e.xc::ea::tanoe. Discharge to the Har.r.cnd Wastewater 
!'rea trent Plant may also be restricted by the U.s. EPA ot!1i te ~licy, which 
requires that facilities use:! for disposal of ~...es i.., the CERCI.A proqra.~ 
~t be in c:::cr.plianoe wit."l a{:Plicable Federal and State regulations. 

c. Caim::nt.s fro~ t. 'le M.idco Steering Cl::lrmi tt.ee and trail ~rt.al 'lhi.okol 1 In: • ! 

CI:JoMNI' '1 : 
U.S. E?A did not select a cost-effective remedy for scils or qrcurd water. 

U.S. EPA RESRH5E 'IO a::IMNI' I 1 

See U.S. EPA's response to the followirq cx::n:ents fran the Midcc Steerirq 
0::1!1nittee ard the response to Ccnrent JJ fran th'! plblic neetirg, etc. 

1lle a,s.sunoptions used in the !"isl<. asse.ssrent are ~listie. 
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U.S. EPA RESKNSE 'i'O CDf'IDII' 12: 

u.s. EPA required that the risk asses~t include a scenario that as.sllr.'l:!d 
that aac:h site would be developed for residential or i.rdl..l!r...rial use. 'Ih.is is 
a starmrd prcce:iure for c::ERCI.A sites. The particular assur.-pt.iorlS used in the 
risk. as.sessrrent lud to be consistent with standard U.S. EPA risk asses~~ 
practices as exp!"&.Sed in tt.e SUperturo PUblic Health Evaluation Harn..ocl 
(SHiEM). Par .:nete..""S ard assurrptions t."lat were not spelled OJt in the Sm:D1 
were selected by Erivi.roi"'ITental Resources Managf:!r!'ellt Inc. with review and 
CXII'lali't"f! by U.S. EPA. 

a:Jol'iD(l' ':!A: 

Ingestion rates and dermal. contact rates for the CX'Iltami..nated soils were 
unre.t'-listic. In addition, it is un...-ealistic to a....sume that there ~d be no 
degrc!dat1on cf conta.~ts CNer ti..":''e. 

U.S. EPA RESKNSE 'It> CXJoototENr 2A: 

U.S. EPA's current guidance for soil irqestion rates for use in ~ ard 
RCFA risk as.ses.sr.ents is mot"e strirq'!nt than that used in the FSs. To pranote 
cx:nsiste.-cy within the Jqercy, u.s. EPA has recx::rrr.endec soil ingestion rates 
for use in risk a.s.ses.sments itl a nemo fran J. Winston Porter dated Jarruarf 7, 
1989. These ra"C.eS are 0.1 grams per day for adults ard 0.2 grar.cs per day fer 
children ages 1-6. These rates arc ba.se::l on the Jl'CSt recent reliable data 
revi~ ~ the }tqercj. and represent reasonable c::.onser.rative values. The 
g1 . .udanoP. does not adc:iro.ss children who exhibit pica behavior because the 
c::cx:urrence of pica behavior a.rx! the associated ri'ltes of soil irqestion have 
not been adequately defined. The FS assumed that 1 gram per jay woul.d be 
~es+'....ed by child..-en ages 2-6, 0.1 qrarn per day for children ages 6-12 (only 
fe-r Ml.dco I), aro no ingestion after that age. 

The estilnatsd, 1Hetilne canc:::er risk is proportional to the total lifetime 
exposure. Usirq thP. ~irns in t.-.,.e !'!idee Feasibility Stlxtf (FS) the total 
lifetl.."':'e aJTOll'lt of soil ingestion is between 1, 715 ard 2,044 gra:ns. Us1rq the 
new teu:uerded rates, the lifetilne soil ingestion is 2, 774 grams. As can be 
seen, the lifetilne ca.nonr risk estiJnate will t» higher us irq the new rates 
than t."l.e rates used in 'Che FS. In addi t ; on, usirq the ~ions in the FS, 
there woul.d be no turther exposure following the age of 12, but us in; the new 
rates there wa.U.d be CXlr'ltinued expoFUre. 

The risks fran :ooil irqestion in the i.rdust:rial developnent scenario are less 
than in t..~ residential 1evelopnent scenario, bJt are still substantial. 
Sane types of exposure t 1at can Cl00.1r at'ter age 12 cx:uld also oo::ur under the 
i.rdust.rial developnent s::enario. Assumirq 30 years ot oposure at 0.1 qram 
per day equals 1,095 c;r<'l :s in a lifetirre using the irdustrial developnent 
scenario. nus is apprt )(i.Jnately 60\ of the lifetilne i.rqestia"t used for risk 
calculati:ns in the FS, a."'d, therefore, the sane percentaqe of the lifetilne, 
care i.ncgenic risk. 
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'Ihe dermal CXll1tact rates used in the FS \ollere prcpo&ed by Envi.ronhental 
Resou.rces ~- Pe.rsonnel fran U.S. EPA an:2 PR: Envircnnental 
~. Inc. ( PR:) rwv1ewed the proposed rates ard tel t that they 'Wel"e 
reasonable cx:nse.rvati ve a.ssa.mpticns. 

Olqladatiavrer.oval ot CXInta:n.inants does occur aver time due to wlatilizat'.on 
ard bic:deqradation. lboever, the rate of these processes is genp..rally very 
slow for sare of the c::hell\icals of most ooncern, including polychlorinate::l 
bi~ls, lead, arsenic, and polyarm.atic hydrcc:a.Itlons. 

CIM1ENl' f2B: 

It is UJ'\I'elali~-tic to assurre that residential developnent CDU.d c::c:cur at these 
sites. In addition, Midco II is ircluded in the City of Gary aiiport·s 
8lq:lal'ISion plans. 

U.S. EPA RESFtNSE 'It> CIJ4IIIEN1' I2B: 

u.s. EPA disagrees with this assertion. While it is not possible to )(now 
wt1ether residential developnent will occur, it appears to be quite possible 
since there are already residences located in industrial areas near the:;e 
sites. ntis i.nc:ludes a residence located 500 feet south of the Midco I site 
on Blaine Street. It is across the street fran calumet Waste systems ard near 
General Otainaqe. 'nle residents at this locatia"l utilize the calumet aquifer 
for drink.irq ard have a gartien. AnothP.r property ~jacent to General Drainage 
is used for garcienin; by a Hal!m:)nd res1dent. 

There are a nunt::ler ot residences ilt the ocrner of Clark. Road an:! Irdustrial 
HighWay, which is one mile southeast. of Midco II. These reside! ICeS are across 
the street fran t:oose•s .1unk Yard, ard adjacent. to 5amccki Brothers TrucX.in;. 
1\.lo of the residences for~rly used the calumet. aquifer for drirUti.rq, and a 
ra.r.i:ler of the residences have garje.P'l.S. 

!he Gary City Airport is one of ~"'--.,.... sites beinq cxnsidend tor the third 
regicna.l airport for the ati~JO area If the Gary Airport site is SP.l~...ed, 
the Midco I.~ prcpert:y :ay tc incol'p:)r.::t.ed into the airport. Hc:wever, this is 
still very uncertain. £\.·~ : [ f'i.i"<"'t) I! u i.no:::lrporated into the Gary City 
Airport, tr .. i.s NY r.nt •l :JtU.n·;t=- the ri~:ks fran contact with the CXJntan\inata:i 
soils or ~ ·....:1~'U" .i= rr. d<"'..:.on is t."!ken. 

~12C: 

It. is UJ'U"'EW. is"'.:.i c t.c iiSSUI'!le t.~i:; ~ water may be used for dri.rlk.in:; (at an 
in;est ic.• rate c t b.'o : .o. i:.erS r'"' ~· dai I , and for bathinq because of the salt 
oont.am:inaf·.i.on in tt.,. ctqi.O.!fer an:j diffio..Uty in cbta.i.ni.nq a permit for well 
install~tlon. 
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U.S. EP.\ Rf:SRHiE '10 a::MtENT I2C: 

'Ihe lll:l5t c::cntanti.nated portions of the calunet aquifer at each sits i.s .in the 
shAllc:w portion of the aquifer. In the s."lallc:w portion, chloride was 
qenerally in the raTgt> of 1,000 Jrq/1 at each site. Water is drinkable with 
this cx:n:::entraticn of U"'loride, althc::u::Jh it has an urdesirable taste. 1\.lo 
nsidenoes :--ear the oomer of Clark Road an:1 Irdust.rial Highway formerly 
utilized wells that aU.y ~ fran the shallc:w portion of the calunet. 
aquifer. nus is eviderced bf st.at.er-ents by thE'\ residents that their wells 
n.n dry due to ~irq at sanx:ki Brothers. 

Crcund water c:cntami.nat.ed with l, 000 m:;Vl d'\loride is CX1I'II01 in sanitary 
lard!ill plunes. I! a landfill site is en the Naticnal Priorities List ard 
the plume c:cntains hazardCAJS subst.arY.::e:: above cleanup action levels, 
raned.iaticn of the plume is often requir9.::t by u.s. EPA under ~ 
i..ITespective c! the presence of the chloride plume or the fact that the 
hazardous waste oontributcrs may not have been the primary cause ot the 
chloride oont.a.-:lination. SiJr..ilarly, the hazardCAJS sul':'6tanc:2s fran the Midc:o 
sites DUSt be I"E!r.lediat.ed j.rrespect.i ve of the presence or the scurce of the 
chloride oont.am.i.l"\ation. 

Sesides the three residential wells previously mentionec1, sixteen residential 
drink.i."'lg water wells were located .in t.'"le City of Gary that are potentially 
down gradient fran MidCXl I. Since the State of Iniiana had no record of .these 
wells, it appears that none of then had a permit. 

Fer the irdustrial develorr.ent: sc:er.ario, the risk level wc::uld be similar to 
that for residential develc..;~t because the primary risk. is due to grourd 
water in;est.l.on. In an irdustrial situation, actual water ~ion depends 
en the level of activitv "U"d the work environment. Fer extreme cases, 
.:onsur.ption of as nuch ~ 19 liters of water per day can be ncmal. A 
stardard ~ion figure of 2 liters/day is reasa'lable for both 1) total 
daily OCI'lSUI"pticn by the general pc:pllation and 2) wr~ day ~ticn by 
a mix of workt!rs. 

CIM1ENl' 120: 

'Ihe risk assess:Tent shruld take in<:c ac:x:cunt tl\e nunt:ler of persons exposed and 
the risk CX"'I'paa"E!J to other cancer agents. 

u.s. EPA RfSR:HiE ·ro CIM1Dl1' 20: 

'Ihe Sffi!M an:1 ~ercr policy fer risks assessments fer~ sites acXiress 
both future potential risk and present risk. As a result, urder a:RCI.A, U.S. 
FPA etten bases its reneiial actions trcre a1 potential tor usage of an aquifer 
or tor tuture develcp'Tent of a site than on the present popllatia1 affected. 
At the Midco sites, u.s. F:?A is tak.irq into ao:::nmt that the calumet aquifer 
is little USEd ard has other c:x:xr...ami.nant SClll'OeS by only requiri.rq clean utJ to 
the 10-5 lifetime ~inogen.ic risk level rather than the 10-6 risk level that 
is norma..Lly requ~red in Region v. In addition, the potential tor develcprent 
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ot Midco II is c:cnsidered to be lower than usual: thus the lo-5 risk level is 
beirq used for the soil clean up. 

UrWr a:RCLA and RCRA, O::rqress has mandated that. U.S. EPA address ard 
raraiiate t i.sks fl'tlll hazardols waste managenent. ard dispt"&Al . I~: is u.s. 
EPA • s responsibill cy to address and rena:tiate these risX5 iiTespacti ve of 
ather risks that an present in f!lllery dat life. 

Direct. soil traat:n.!nt is IJI'Vl80eSSa.I', and Al t:.er.\ati ves 7 and 8 (\ohlch i.ncli..rle 
cti.rect soil traat:n.!nt. by solidi!icat:ion and soil vapor extnction as well as a 
final site ccver and qroun::l water p.r.;:irq), do not provide any reduction in 
i.nstit:.:t.ional CXX'ltrols or significant additional prot.ection ~ to 
Alternatives 4A and 4C (\ohlch only include qroun:1 water p.zrrpin:; and 
installation of a final site cover) . 

U.S. EPA RfSFCH:>E 'IO <DMlli' t 3: 

'n'le M.idco Steering camuttee proposes that A:ternatives 4A or 4C include a 
silty clav ccver so that cont.aJlli.nants in the soils ~d be slowly leached 
in'1:.o the ground water and recovered in tr.e qrourd water plq) ard treatr.'ent 
system. 

Alternatives ~A and 4C -...o.Ud leave a large reservoir of untreated hazar:ious 
subst.anoe.s in the on-site soils. At Midco I, this ir,cludes an erti."TTated 
70,000 lbs. of volatile organic oampcunds, 60,000 lbs. of ccpper, 30,000 ~. 
of zinc, 20,000 lbs •. of dhrcmiurn, 10,000 lbs. of 1~, 10,000 lbs. ot phenol, 
10,000 l.bs. ot cyar.i.de, 7 ,COO lbs. of bis(2-et.hyl-hexyl)phthalate), 5,000 lbs. 
of polyararatic hydra::art:xlns, arrl 100 l.bs. ot polyaranatic hyd."''Cl..'bcns. At 
Mido:l II, this incl des an estimated 100,000 l.bs. ot ocpper, 70,000 lbs. of 
zinc, 30,000 lbs. of lead, 20,000 lbs. of volatile organic oampcunds, 20,000 
lbs. of c:hrarliUJft, 8,00G l.bs. of arsenic, 1,000 ~..bs. of cyanide, and 400 l.bs. 
of polychlorinated birnenyls. 'n".ese weights are calOllated by lll.lltiplyirq the 
t.renc:h average ccrc:errt:rations by the estimated ~ ot soils to be treated, 
assurrU.rq that one a.'.bic yard equals one ton. 

This large reservoir of hazardous St.J:stances presents a rut:ure risk due to its 
potential to c:xntinJe oorrt.ami.nation of the aquifer and due to potential !e.-: 
d..irec:t i..rlgestion and direct contact hazards. It a~ very unlikely that. 
this large reservoir ot oontamination will be adequately nsncved usin; cnly 
passive \.lTlCa'rt"..rolled natural lead'tin; even for a lag peric:d of tine. It is 
quite possfr le that, it the site cap is disturbed in the tuture, ~ 
gi'Qli"X:i wat..i:!l' contamination \oQlld be caused even after many years of qr::urd 
water ~i.ng and atta.i..ment o! qrwn:i water clearn.Jp action levels. tsvin:; 
the hazarda.ls SUbstance reservoir without treatment, \oQlld also require that 
the gl:'O.II'l:1 wat.er ~i..r'g system •:lperate tor a rruc:h lcrqer peric:d of tir.le. 

Althc:u;h the predatirarrt risk is due to qt"'JJ"d water in;Jestim in the tuture 
u.saqe scenario, the ris'G due to direct soil irqestiat are also l.Ucely to be 
unaa:::eptable in case of tuture developrent of the site, it the CXI'It:aJII.inate:i 
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110ils L-e net treated. A J'U'It)er of the chemicals of IIOit ooncem !or the soil 
irqestia1 hazard an relatively imncbile in soils. 'Ihis inclu:Ses arsenic, 
pclyaranatic hydroca.rt:Jms, pclychlorinated bi~ls, bis(2-cthyl-
~l) phth&.lata, ard lead. Evan it these chemicals alene I'I!I'Nlir.e:S in tM 
a::rrt:am.inatai soils at or nur their present CXIn08nt.rations, the residual ri.s..ll:s 
ct.. to soil ~ia1 wculd be unaa::eDtable. At Midco I, tne Etimatacl 
lifetime cancer risk wo..Ud be 3 x lo-S, an:! at Mi.do:J n, 3 x 10-4. In 
additioo, unaa::eptable subc::hronic risks ~d nsnain !or lead ard bis(2-.thyl
hexyl) phthalate at Midco I, an:! an unacx:.ptable c::hra\ic ncn-ca.rcincr;Jenic risk 
wculd ~in at Midco II because or arsenic. 'Ihe risk levels~ above are 
!ran the "Adderdum to PUblic a:rment FeasiDili ty Study" dated March 7, 1989, 
ooept for the sutx:hrati.c risk, ...nich is fran the Rera:liu Investic;ation. 

A turther justification tor direct treatment of the contaminated soils at 
Midco I an:! Midco II is that conoentratia'lS of SCI!'e chemicals an siln.i.lar to 
oon::entrations in sane listed hazardous '4SteS, for ..mich treatment is 
required p:ior to land disp?Sal un:!er the lard Oi.spcw;al Restrictions (40 CFR 
268). 'Ihis inclu:ies c::hra!\i\Jl11 and lead at Midco I, and chraU1.1l11, lead and 
arsenic at Midco II. 

'Ihe remai.nirq health risks due to i.nqestion or t.ne cx:rrt:and.nated soils tor 
Alt.e.rnatives 4A and 4C c:culd be oontrolled by &ccess res.trictions. Hcwever, 
ccugtess has mandated that u.s. EPA ~lement remedial actions that utilize 
treat:Jnent to pe.r!T'dl"lently reduce the toxicity, trelbility or volume of hazardous 
substances to the extent practical. Given the Statute's preference an:! the 
unoertainty of their long ter.n effectiveness, u.s. EPA seeks to ~id prilnar/ 
reliarce on access restrictia'lS, institutional controls and c::utt.a.i.rlnl::nt 
n-easures. u.s. EPA believes that solidification o::::rr.bined with soil 'lapOr 
. extraction will prrnd de permaner.t protection fran the hazards due to the 
contaminated soils e.; this site (if treatability tests shc:IW they will '-'Ork). 
Hc::wever, since solidification of hazardc:.\l$ wastes has net been pnacticed len; 
enc:u;h to tully evaluate its lorq term effectiveness, len; term mcnitorin;J am 
institutional controls will be requi.""ed tor Alternatives 7 an:1 B. 

a:Mt:ENI' 14 : 

1he effectiveness of the solidificatiorv'stabilization process is unoert.!in. 

U.S. EPA Jm5F'QE TO ~ 14: 

'Ihe solld.ificatiavstabilizatiCI"l (S/S) has been selected as the best 
det•a!Strated available tec:hnolo;y tor treatment of hazardous wastes 
o:::ntainirq cadmium, c::hranium, lead, nickel, silver, arsenic an:1 seleni1.1l11. 
'1his is based on results of tests listed in an attac:::tunent to this R:X>. ~e 
s;s may ,'lOt be effective in imnc::Oilizin;J organic ~. tests have shoom 
that organic oontaminated soils can be solidified into a low pel'11Ubilit:y, 
high c::arpressive strenqth material. 'I1'Ie Record of Decision for eec:n site 
provides for adjustment o! the quality of the final site ocve.r depeniing on 
the ci3qree ot e!!ectiveness o! the soliditicatiCI"l ptooess. If atter. 
solidiflcatiCII, significant potential !or tut\.u:1! qrcun:l water c::c:.ntai!W\iltioo 
exists, t."len an ext.re!mely ilTp!.rt!eable cap such as the cne descdbld for 
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Alternative 2 in the FS, NY be ~ired. It solidiLcation is very 
e!fective, less c::arplex tinal sits cover \.o.Ud be aooeptal:lle. 

u.s. EPA has a strc1'19 preference for p;a...""'r''a."lel resre:ti&l actions, ani believes 
that in::ineratic:rt tollo..ed by solidific.ttion is rore certain to provide 
permnent. t.reat:me..,t of the c::cnt.ami.nated S()ils. L"''Cineration wculd reliably, 
ani pmnanent.ly dest.roy the organic ccntaminants ard \oiCA.lld leave a residual 
ash t!-..st o::uld be ~ere easil}' solidified because the organic ~ \oOJJ.d 
b-! removed. on the other hand, incineration ls c::cnsiderablj• Jrl:)re 8)(pef~Sive 
and soliciificatiOil cxr.tlined wit.~· !<ail vapo:r.- extraction has the potential to 
FJroY~ the sa.,. c:ta:;ree of prot.ect:ion. 'n'terefore, .st this time, u.s. EPA 
prefers to ~lement the sol idif lcation alternative perd.ing the results of the 
t;r.at,al:) il i ty tests • 

CXIMNl' ts: 

"Solidification of th2 i-'.i~J.:~ n .lOils might incer'fere with and pre::lu:M! the 
cont.e.~rplated expansion of the Clty of Gary Airport." 

U.S. EPA RESFCNSE 'ro CIH1ENI' 15: 

~ will be taken to rr.ake the rer.edial actions at Midco II ~tible 
with the Ga...ry A..i.z1:nrt expansion if this occ:'..lrs. 

~·6: 

'Ihe harm caused by releases of the chlorides to the groJl'ld water is divisible 
fran arry ilrpact fran the I'Udco sites and c:::t:lSU can be apporticned for the 
chloride oontar.jnation. 

U. 5. EPA RESR:MiE 'ro CDfoiENl' f6: 

While u.s. EPA does not agree ·•ith this stateMent. it is nat relevant to the 
selection of a rer.a:!y, but rather to the liability ramificatia'1!1. u.s. EPA 
notBd that the Midco ~tions ther.tselves likely cx:mtril:uted to the c.:hloride 
ccntamination. Available site records iniicate that 39,010 gallons ferric 41"d 
ferric c::t\l.oride wastes and 60,755 gallons of liquid '-'Ute cattai.nirq 5\ HCl 
-.ere taken to Midoo I or Midco II. Oti'.er wastes taken to the sites, whose 
records do not identity the waste type, rr.ay also have contained hi¢\ 
c:::hlori~. Sane ot these wastes were likely spilled onto the qran:i or 
~ into pits into the aquifer in acx:xJroance with the disposal practices 
tor these ~.ius. In addition, at Midco I, the swales in the northem half 
of the site were filled with \lJ'\k:r'lo,.r."l rraterials durirq the Kidoo ~tions. 
It is possible that this fill contri.bl..ta:j to the chloride ccntamination at 
Midco I. 

Moreover, u.s. EPA does not agree with the suggested procedure tor C'..dlc:u.j, 3t io., 
ot the i.Jctehental remedial action CXlSts attril:lutable to the salt 
c:x:rrtamination. 'The pra::edure p~ by the Midco Steerirq Cl::lllnittee a.s..~r.es 
that ~1 ccst..c; of the deep well injection operation sho.lld be cxnsidered 
l.J"Cn!!!erTta curu: attri.blt.able to the salt ccntamir.atioo. 'Ih.is is net 
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all't'a:t, because the a::J&ts for treatllent are substantially reduced \~ben usi..n; 
t."le deep w.ll injectiCI'l alternative CXIT'pU"ed to the treatl'r8lt c::a1ts for 
~ to aurtaca waters or to qrourd water (even witilCIJ't treatment of t.~ 
salt). :in fact, cieep well injection witho..tt treatment ca.Ud be less .xpensive 
t."lan traat.l.rq to surface water ~e S't.aR2rds or to dri..nki.rq water 
st.ar'da.ro.·:; ~even with:A.It treatment of the salt). For ~le, the est.i.Jnat.ed 
inctet&ltal c:cst for t.rutin;J the c;round water to dri..nki.rq water stardards 
(other than chlorides) at Midco I is $J,9Ja,ooo (present worth of alternative 
4C' 1lli.ro JS 4.\ plus $675, 000 for the peti tiCX'I dem::mst.ration) , While the ~ 
attrL.1Jtable to the deep well injection cperatiCX'I in Alternative 4A is 
$J, 137,000. Similarly, at Midco II the esti.Nt.ed ilctane.ntal c:cst of 
treatin;J to dri.nkirq water starda.rds is $4 , 910, 000, while the cost 
attr.ibJt.a.ble to the deep well illjection operation in Alteznative 4.\ 
is .iJ,49l,OOO. 

If treatlnent to zreet L!rd Disposal ~trictions is required prior to the deep 
..Ul injection, then the oost of the deep well !.njection system WOJ.ld be 
inr::t'ea.sed considerably, but the degree of treatJnent NqUi.red \onlld sti.ll be 
less than that required for rei.n."·ection i.nto the Calumet aquifer or for 
discharge to the Gran:l Calumet Rlver. 

The primary objective of the remedial actions at the Midco I an:! Midco II 
sites is to address the contamination by hazardous substances ard not 'I::!J 
d\lo!'ides. Nevertheless, chlorides that are captured by the 9round water 
trea-::mant syster.\ must be dispose:i of prq:erly. 'Ihis is consistent with the 
aR'roach that u.s. EPA takes at other sites. For ~le, at lanifill sites, 
chlorides are often mixed with ':he hazardous waste plume. In spite of the 
fact that t.~e primary objective of rer.edial actions at t."lese sites is to 
address the hazaroous substances and not the chloride plume, the chlorides 
that are present i.n arrt qrourd water pr.ped fran the qrom:t ltiJSt be properly 
disposed of by the party c:x:n:ruct:.n:; the remedial iti-'"tion at landfill sites. 

'Ihe State of IrdiM~a shoold issue a variance allowi.ng the disc:ha.rqe of the 
treclt.ed Midc:o I grourd w-ater to the calur.wat aquifer: 

O.S. EPA RFSIQlSE 'IO ~ 17: 

'Ihe State of Irdiana does not have prilnaC'J tor the urderqround injection 
CD'It.rol proqram. Therefore, arrt l.U'rl~ injection IIUSt be a;::proved by 
u.s. EPA. The I"'!inj ection well would be oons idered class rv unless the wa.c;t.e 
is delist.ed, sin:le the gro.n:S w-ater ccntains listed hazardo.ls wastes. '1his 
reinjection is not prtni.bited if it is c::orducted for cleanup of a release 
ureter CERCI.A or RCRA. c:::E:RCIA will allow this reinjection if the ca'ltami.nated 
gro.n:S w-ater !l'eets the cleanup action levels and does nat allow significant 
spread.irq of the salt. plur.e. 

For clarification, there appears to be three ways to reinject wit.hrut 
spreadi.rq the salt pl~. One would be! to CXII'ISt.ruct a slurry wall around the 
site, PJilll arrl t ""eat the qrom:t water wi thi.n the site, am rei!lject tile gra.ll"'d 
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water within the slurry wall. Another alternative would be to pmp and treat 
the grcundlllater tor b::Jth hazaroa.J.S sub6tanoes a."ld c::hlorides (such as by 
evaporaticn) an:i reinject the treated~ water o!!1ite (Alternative 4E). 
'Ihe ~ is to ~ qr'CUnli water, treat it and reinjeet i ~ near the site iJ"' a 
JllalV'IP.r that wruld nat spread the salt plume. 

a::M1ENl' f7: 

The State ot Irdiana should issue a National Pollutant Discharqe Elimination 
SystEm permit allowirq the discharge of the salty qi"ClJ1'd lllater to the Gn .. .''1d 
Caltmet River tollowil'lg treatltent of hazarda.J.S substances. 

U.S. EPA RESPCNSE 'ro o::M1ENI' f7: 

OI!JTI!s. an::l HcxJre, \who ccnducted the FS tor the Midoo Steerinq O:mnittee, 
cx:ncluded that ths State ot Irdiana IJOU.ld not allow a disc:ha.rqe to the Gran:i 
Calumet River withc:ut reducing chloride levels. Jio,.1ever, in order to resporrl 
to the c:x:mrent fran the Midco Steerirq catr..ittee, U.S. EPA t-..as c::ont.acted I0£:1 
an::l oonducted sane additional internal discussions. Personnel with the I:X...'-1 
water o:::::q>liarce section stated ve....rbally that a prelimi.--ary review of data 
tran the Grand calurnet River indicated that no excess capacity exists in the 
chloride ulcx:ations for the Gr:lnd calumet River, and that' prelilninarily, :t 
did J"CJt. ~ar that the State \oQlld allow a discharqe with a c:hloride 
ccnoentration higher than 500 r.q/1 for the Midco sites. u.s. EPA tollc:wed up 
these conversations with a letter requesting a for:ral dete.r!ni.nation en this 
matter. 

a.M1DII' 18: 

Cleanup action levels should be periooic::ally revised. 

U.S. EPA~ TO o::M1ENI' 18: 

nus is 9ro"Jided tor in the RJOs. 

CIJt4Fll1' 19: 

01"1.\y cne deep 'Well shalld be in..c;talled to serve both of the Midco sites. 

U.S. EPA RESR:HiE TO <XIMlii' f9: 

'lhi.s is allcwed tor in the RJOS. However, it is not clear why the Steerirq 
c::amuttee feels the sharej well shCAJ.ld be located at Midco I, since Midoo II 
will nave a hi'tler flow rate ard has a larger a..""ea. 
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CDI4ENl' flO 

"''he U.S. EPA ani the State sho.Ud se.ricusly consider prohibiti..rg use of the 
Calurret aquifer as a ~ of dri.nki.rq water due to the salmity issue." 

U.S. EPA ~ TO CDtmf!' flO 

'1'he results ot the Midco Relr.adial Investigations in:iicat.ed that the salt 
c:alt.ami.naticn had only affected 1 i.m.i ted p:~rt ions of the calumet aquifer. 
Although the C'alu:Tet aquifer is susceptible to conta.-tination by surtace 
50.ll'CeS, it is the iJ"'tent of ~ ard c::c:RCI.A to control or remediat;.e these 
pci"..ential ccntarninant SOJI"CeS so that aquifers like the calumet aquifer ca."\ be 
safely use::!. 
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About the Guide 

This guide is intended to familiar
ize the public vith the regulation• for 
the Underground Injection Control (UICJ 
P1~qca•. Technical criteria for the 
proqram were publiahed in the Federal 
Register June 24, 1980 and codified •• 
Pac~l46 of Title 40, Code of Federal 
Regulation•. Procedural requlre.enta, 
state approval pco~eaa, and the per.1t 
1asu1ng procese were pro•ulgated on 
May 19, 1980 ae part of the Conaolldated 
Per•lt Regulation• aa revielone to 
40 CFR, ~art• 121, 121 and 12~. The 
Part 122 and 121 Regulation• were deconaol
idated ae technical ... nd-.nta on April 1, 
1981 (48 Fed. Reg. 1414SJ and now appear 
ae Parte 144 and 145 of 40 CPR. 

Subeequent to the pro•ulgation of 
these regulatione, the Safe Orinkln9 
Water Act waa amended. AMOng other 
changes, the amendment• added a new 
Section 1425 to the Act. Section 1425 
establiaed an alternative meth~ for a 
state to obtain primary enforcement 
responaib111ty for thoae portion• of ita 
UIC progr~ related to the recovery and 
production of oil and gaa. The May 19, 
1981 Federal Reglater (Vol. 46, No. 96, 
p. 27ll1J contain& Section 142S guldellnea. 

Aleo. the Environmental Protection 
Agency amended the requlatione lleted 
above on Auguat 27, 1981 and February l, 
1982. Theae amendment& vere promul9ated 
as part of a legal settlement reached 
with a number of companlee, trad~ aesoci
ationa, and the State of Texaa. 
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I. THE UIC PROGRAM IN PERSPECTIVE 

National Concern for Ground Water 

Moat areaa of the United 8tatea ar• 
underlain by 9eolo91cal for .. tiona or 
~trata that nre capable of yielding 
uaable quantitiea of water. Such qeo
Jogical for.ationa are called aquifera. 

People have lon9 relied on aqulfera 
aa the aource of high-quality water • 
Today. about half of the A .. rican popula 
tion uaea 9round water for ita ~etio 
needa. 

In the arid areae or the country, 
aquifere ace often the only aource Of 
water available. And vlt.h lncreaeed 
uaage of water by 1nduatry, ho .. a, and 
munic1palit1ea, national reliance on 
9round water la expected to 1ncreaae • 

Ground water la alao a vital link 
in the water cycle. Aqulfera are re
pleniahed by rainfall or other aurface 
water percolating through the eoil. In 
turn, ground water auppliea the baae 
flow of .. ny atre .. a and feeda lakea 
throu9h underground aprin9a. 

Recent yeara have aeen a growing 
concern for the quality of ground water. 
Pollutant• in aurface watera or aubatance 
depoaited on the ao11 (e.g •• peatlcidea 
and fertilizera) msy be carried into 
aquifere in the repleniahment proceea. 
The land diapoaal of waatea Ce.g •• into 

1 
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injection velle, landf 11111, and aurfctce 
impoundment•) can aleo cauee ccntatnl
nante to enter ground water. 

Injection well• can be either bene
ficial or a .. jor problem ln thie regard. 
It la aatiNAted tbat perhape •• ~ny ae 
500,000 1ftj•ction well• are in operation 
nat1onwldae Thaaa walla involve a broad 

. . :; yarlaty of pract1cea fr011 beneficial 
·. :~. purpo••• C•·9·~ aquifer rechar«Je and the 

./t ~prod~iOI\ of oU, 9•• auld •dnerala), to 
t!"". · U.. 1•prO,.t dlapoaal of toxic an.J 
··'', i.'• hd&t'dO:.U · .. tea. 

,. ;j. ~ . l .t; ·: ~-
• ·L- '; .·: •• fl\• oontulnatlon of ground water 

. \~ la a Mtwr of 9raw concern. Ground 
• "atear· 11 uually aaaumect to be of high 

· .. ··, quality and la often uaec! with little or 
no ~·~nt. Conta.ination 1• ueually 
41110owred wh•l\ the conaumer becomes J 11 

~· and, 1ft .any aaaea, the only practical 
~ .olu•ton 1e to aaaroh for another eource 
· of fr«ttb. wae..r. S.Oauae of the alo" 

IIOW•At of 9E'OUnc! water, it •ay be 
deoad•• or even centuriea beforo the 
-~qu1fer la once a.re uaahle. In aome 
caaea, the oont .. lnation can never be 
reYeraed ~ the reaourca may be loat 
forever.· Finally, the effort to clean 

; t:p t.ha nation'• aurface water• ia h.,.
pared lf the baa• flow of atre ... a ia 
Mlnadr-.. ltO~t••lnatac!. 

!. Conar••• Aota · 

· Cohqraaa reaO<jniaad theae potential 
threat• to 9round water when, in the 
Safe Orinkin9 Water Act of 1974 

2 

(P.L. 91-52}), 1t instructed the Environ
mental Protection Agency (EPA) to eatab
liah a nation~l program to prevent 
underqcound inJection• which endanger 
drinklng water aourcea. More apecific
ally, the Safe Drinking Water Act (SDWAt 
require• EPA tot 

o Publiah •inimu• national require
menta for effective State Under
ground Injection Control (OlCt 
pt·ogra••· 

o Liat atataa that neac! OIC progru•. 

o Make grant• to atatea for c!avalopln9 
and t.ple .. ntin9 UlC progr .. a. 

o Review propoaed •tate progr ... and 
approve or diaapprow ~. 

o Promulgate and enforce OIC pr09raaa 
in liatad atataa 1f the atate 
chooaea not to participate or doe• 
not develop and operata an approvabl• 
progru. 

Several pointe are worth not1hg 
about the •tatutory .. ndate. Firat, the 
SDWA waa intended to head off what 
Congr••• ~rceived ~• an emerging probl .. 
The ca.•1ttee report accompanying the 
Act CH. Rept. 9l-1185, p. l~) aakea 
clear that no burden 1• laid on IPA or 
the atate to prove actual contaMination 
before eatabliahing regulation• or 
enforcing theN. Second, UIC ia clearly 
to remain a atate progra.. State• are 
expected to ~••ume primary raaponaibility 
for faehi~1ing and operating effective 

) 



proqcama in their atatea. The EPA ia 
required to atep in only if a atate 
chooeea not to pertlclpate in the program 
or faila to admlnidter ita proqram 
effectively. &PA also haa direct reapona
iblllty on Indian lan4a. Third, Conqce•a 
enjoined aPA to obaerve three provia1ona 
ln eatabllahln9 cegulationa. The 
r~ula tiona• 

.,, . ; o Are Dot to lntedere vit.h or t.pede 
.1 ~ • .. , oil and 98• production unleaa 

~:r:f~'...-l,: DeGeaaary to protect underc;round 
. . .. .. . . eouroea of. de 11\kinCJ water. 

' ...,. '. J 
!, : • .. I {' \ 

•· ., 't•ct Are ·aot· to diatupt effective ex1at-' ~::j,; ,.: ... ~ 1n9 aut.e prove ... wmeceaaarUy. 
l '' • .... ~ I 

, :t •. ':~~ .. Are .t.!t t-. local variation• in 
.•.. , ': t· . .') veolOVf, hr4rol09)' and hhtocy into 

I I· 
. '•: ;,;: aoaount. •. 

,· .. , ,.' ' 

I , 

. . 
· :· ·· ••• ortvlnally propoaed reCJulatione 

t.O ~ple .. nt Part C of the Safe Drlnking 
Water Aot (8DWA) on Au9uat ll, 1976. 
~hat propoaal included the prograa 
retul•tiona and th~ technical criteria 
and ata.ndarda for the UIC progc-. 
.N..-eroua written ooamenta were filed and 

· · .. ny penuna cca .. nted at three public 
tMarlncJ•••. 

.. , ~·,,tf, 

• . After careful reviw of tho•• 
public oon..nta, IPA determined that 
there were .. ny waya that the initial 
propoaal ooul4 be •ade generally more 
flexible and leaa burdenaome without 
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eacrlficlng the reaultinq enviro~ental 
protection to any ~iq~lficant deCJree. 
Further, in the fall of 1978, the Agency 
dec1ded to conaolidate the regulAtion• 
toe ita IMjor permit prograaa. 

Aa a conaequence of theae dec1a1ona, 
the UIC program requlationa were ~epro
poaed on April 20 and June lt, 1t79. 

After five public hearing• and 
review of public coament• the Agency 
promulgated final Conaolidated Pe~ita 
Regulation• on May 19, 1980 and Technical 
Criteria for atate UIC p~ogr .. a, on 
June 24, 1980. 

A number of trade aaaociationa, 
mining compani~a, oil and gaa producera, 
iron and steel producera, and the State 
of Texaa petitioned for review of theae 
regulation•. In all a liat of 9) iaauea 
was filed by the petitioner• with the 
Court of Appeal• for the Di•trict of 
Columbia Circuit. In reaponae to the 
legal challenge, the Agency propoaed 
amendment• to the regulation• on October 1, 
1982 and pra.ulgated final ~nd .. nta ~ 
ita Conaolidated Permit Regulation• and 
Technical Cr1ter1a and &tandarda for 
atate UIC progra.a on Auguat 27, 1981 
and February l, 1982. However, on April 1. 
1981, the UIC regulation• were deconaoli
dated from BPA'a other peraittin9 p.rogr .. a. 

Thus, public commenta, further 
study, amended legislation and internal 
management improvement• are ch~ principal 
foundation• of the UIC pro~Jram. 

5 
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ll. MAJOR CONCEPTS OP THE ~NPiftijftOUHD 
INJECTION CONTROL PROORAM 

Conqreee intended the UIC proqr~ 
to protect not only the ground water 
which already eervea a aource of dr1nk1n~ 
water but aleo the ground water that 
could potentially aerve ee an undergroun~ 
eource of drinking water (USDMt. The 
regulation• propoae, therefore, that all 
aquifere or portion• of aquifere currentl 
aerving aa drinking water aourcea be 
dea1qnated for protection. rurther~re, 
any other aquifer or portion of it which 
1a capable of y1~ld1ng water containing 
10,000 or fewer •llllgr.-a per liter of 
total dtaaolved aolida ahould aleo be 
deaignated. 

However, not all underground water 
eourcea are auitable for providing 
drinking water. Sa.e aquifere are uaed 
for producing •1nerala, oil and 9aa, or 
geothe~al energy. Othera are ao cont .. l 
nated or located in auch a .. nner that 
recovert ol water for drinking purpoaea 
ia neither economically practical nor 
technologically feaaible. An exeMpted 
aquifer ia an aquifer or portion which 
would no~ally qualify aa a USDW but 
which for any of aeveral apecified 
reaaona haa no actual potential for 
providing drinking water and haa been 
afl1rmatlvely 1dent1f1~d by EPA aa an 
exempted aquifer. If EPA exempta an 
aquifer or portion of an aquifer, it ia 
not treated ae a USOW eub)ect to the 
protection• of theee regulation•. 

1 
. ' ..... 
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tqtent1al Pathway• of Contaaination 

.· fte balio oonaept of the propo•ed 
UIC ~09ra11 1• to prevent the contamina
tion of ~nderground •ource• of drinking 
w•tec by t.eping injected fluid• within 
the.well and 1n the intended injection 
aone, ~be~• are five .ajor way• in 
which lnjeotion practice• can cauee 
fluide to •!grate into underground 
drinkin9 wat•r •ourcee. The following 
di.cua•lon de80r1bea each pathvay and 
ew.mar1••• the technical requirement• 
propo•ed in the regulation• to prevent 
•19ration through that pathway. 
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Fau!it_ Well Construction 

Leake throuqh the well casing or 
tluid forced back up between tt.e well'• 
outer casing and the well bore, a• 
illuetrated in Figure 1, aay c•u•e 
conta•inant Migration into a UBDW • 

Preventive RequireMent• 

The regulation• require adequat• 
casing to protect drinking water eource•, 
aud adequate ce-nting to i•olate the 
injection zone. Mechanical integrity, 
defined a• the ab•ence of •1gnificant 
leak• and fluid movement in the well 
bore, •u•t be ~emon•trated initially and 
every five year• thereafter. 

---.. ·------

---
,...,.. a. fMILft .au. ~nun•• 
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2. Neacby WeJ h 

rlutda fr~ the prPaauri&ed area in 
the injection aone •ay be forced upward 
through nearby walla into underqround 
aoureea of ctrinkln9 water, ae illuetrated 
in f19W'• J. 

r

J ... , . fl!ft.Rt1Ya R!qu1r ... nta 

• Well• that penetrate the injection 
. ···, aoae in the ana of rev•., .uat be 

.. A ~_.1-.a to aaaure that they are properly 
-:·--:;.-.o•pletlad or plu9gwcl. Corrective action 

-, ;.,; ., IN.8b be tU.n 1f they are not cr•pletect 

1

.· . _ or plU9911d to pr ... nt flu1ct •1CJr·at1on. 
: · i' ·:"; "..,ly abancloP.ed ••11• •uat be plUCJCJecl to 
.~· l)•ooofom with arA procedurea. 
t·r _; . .< -
., . { ·;," . ..... __ ..... ---
': l .... 

:I 
I 

~ 
'· 

_. ... 

---------
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}. faulty or Fractured Confln!ng Bt 

Fluida •ay be forced upward out 
the preaaurl&ed area through taulte o 
fracture& in the confining bedft, aa 
tlluatrated in Pique• l. 

Preventive Regu1reN8nta 

Welle .uat CJenerally be ait~ eo 
that they inject below a conflnln9 be 
that 1a free of known open faulta or 
fracturea. Injection preaaure •u.t b 
controlled eo that fracture• are not 
enlarCJed in the injection aone or ere 
in the confining bed. 

----

---·---

1'-'ULft - fMn'll._ a.>J•I• nMfA 
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4. Direct Injection 

Wella .. y be dea1qned to inject in
to or abovw underground aourcea of drink
tnt wat.c, •• illuatrated in Figure 4. 

~ fc•f!ntl .. RequireMent 
I 

·· · Welll 1.ftjeotin9 huardoua waate 
.\- .• Mtar1ala Or rad1oact1w waate into 

'1· ·'· unde1'9round .auroae of drin!lln9 vater 
. ! •. · are ille9a1. Bowawr, vella injecting 

.~t· ·.f. haaal'dOu "••te• or recUoact1va waatea 
~- J.1nto •llUIPt-' equlfere vUl not be 

·:.:··; :{:lMlnne4• · Welll that inject nonhazardoua 
~· '· Mterl.al wUl 1M retulated in the. future 

~ 
'", 41.;;~ a.ed on noc.Mndationa to ba fomulated 

1 .-.,;. , '·.by the atatu. 
~1' ... {· .. ' . t .# ... ·-· .. • - --- -

··~ •·. . • -......- R:&:. ----.....~ 

II 

I .I 
I ., 

• .,. •• ...........,.., w ,:s J 

'I 

'· ... 
.. . . 

,. 
•' 

' .J. :-! 

. --·---

,._ .. . . ..., ......... 

' 

~. Lateral ~isplace.ent 

Fluid ••Y be diaplaced from the 
tnjectlon &one into hydraulically con
nect.., uwterg"ound aourcea of drlnkln9 
wate1·, •• Uluatrated ln Fi9ur• S. 

Prevent1Yd Reguir• .. nt 

The prox1•1ty of injection .. lla to 
underground aourcee of dcinklng watec 
vill be cona1dered 1n future a1tlnt of 
auch wella. Well operator• will be 
required to control injection preaaure 
and conduct other .an1tor1n9 act1v1t1•• 
to prevent the lateral ai9ration of 
fluid• llluetrated 1n Fiqure 5. 

-

,...,. •· a..naaa. •••uc-. 
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Require•enta for lnJeCtlon Well Claaaee 

To i•plew•nt ita propoaed technoloq
ical controla, IPA cateqocized veil 
injection aot1vit1ea into five cla•••• 
defined in Figure 6. Each claaa include• 
welle wlth e1•1lar function• and conatcuc
tion and operat1n9 feature• ao that 
techn1oal cequ1cemente can be applied 
conaiatently to the claea. A brief 
au..ary of the teneral underground 
injection oontrole propoaed for each 

·. ·. olue an highli9hted ln r 19ure 7. 
'· ·• II· 
1· 

. . 

.,.·..-:"'i 
1:' '·•. .. 
il .~ 

'~ 

It 
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.. -· ; . 

, . 
n_.• 
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.. •U.- .... - ....... u ......... - .. --· 
• '!ULff:!. ................ u '-J- ......... &lie . .. ........ . 
• li!Jt!.!J-••· ................ , ............. u ..... 
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claae 1 

Claaa I well• are llk&iy to inject 
potentially dan9eroua flulda, and will, 
therefore, have to .. et etrtct oo~truc· 
tion and operatin9 require .. nta. 

Claae I well• .u•t inject into 
atrata that ace below the deepe•t under
ground aource of drinking water and .uat 
have an adequate conf1n1n9 layer above 
the injection aone. All Claae I wella 
•uat be caaed and ceMented to prevent 
fluid •1gcation and .uat inject thxou9h 
tubin9 with a auitable packer aet ~
diately above the injection aone (or an 
equivalent alternative). 

Mechanical integrity .uat be de.on
atrated upon completion of the well and 
every five yeara thereafter, end correc
tive ac:ion muet be taken on !•properly 
plu9qed or completed wella within the 
acea of rev1ev. 

lS 
. .-. -



Claaa 1 well operator• ace required 
to .cnltor oont1nuocaly the volume of t: diapoaal wa•tee, end well annular pree-

t' 

.. 1 euree. Claaa 1 operator• •uat alao teat 
the co.poait1on of injected flu1da 
periodically and provide the permitting 

· authorlty·wttb quarterly operating 'L . . ., . . . .report a.. r : 
:I . ·. • + 
1• • f :-: ~ ·1•• lltt .. n C!laaa 1 w.lla are known to 
ll .. ~_'!,!•~t&•t. .t.n JBdtana. 

ij 7;~~JZ"''. II~~- . . 1' .~} .. . : . . ., . 
I
~~·.~·!>., " a.Q\llr-nta for Claaa II wel h 

· · · . Cthoea lajaotlan vella aaaociated with 

!J 

. . .;·,. oil and· ... product 1on, have been faah
· .. :; .t.Ofttld 111 .li9ht of the congreaaional 
. ,.. , ·undate ~t the UIC regula tiona are nut 

· t.o interfere with or 1apeda oU and gae 
1, • prod \lOt loft \Ull••• neceaaary to protect 
111 W\cleqrouad dr1nk11\9 water eourcea. 
~. , 

;:~ 
:1 
• ., 
, 
,, 

~ ,I 
.I , 

:'1 
ll 
I!; . ' 
•'· 
'• 
I 

~he .. regulat1oh8 •tt .. pt to balance 
........ neoaeearr for the protection of 
the envlro,..nt &cJa1ut burdana t.po•ed 

': Oft. t.hl K.,alated cnuaanity. 

.. ··. Claae ll injection w•lle are t.o 
. haw. oaaJnq and c•••ntlng adequate to 
; p.t-ot.ect \lnder9round aourcee of drinking 
water. All Claee II vella will alao 

.·h•e to MIIOruttrate •cbanlcal inteqrity 
. 1n1t1ally and ev.cy five yeara thereafter. 

-~ · f IICNeYer, only the appUcant.a for new 
Claea II pec.ite •uat review nearby 
welle 1n the area ot review and take 
oorreoti.,. •ction on thoae ilnproperly 
c~plated b. r' ·. tged walla. 
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Operatora of Claae 11 vella are 
subject to llmitationa on the preaaure 
and rate of 1njectlon. They •uat al•o 
monitor the injection preeaura and 
volume, and the quality of ~he lnjectlon 
fluid• at intervale depending on the 
type of operation. Annu•l report• to 
tht, permitting authority •re required. 

TWO thousand, three hundred and 
a1xty Claaa ll vella are known to aa1at 
in Indiana. 

Claas lli 

conatruction, .on1tor1ng, and 
reporting require .. nta for th••• w•lla 
vtll reaemble thoee for Claaa I walla. 
Class III vella Must be caaed and ce
ment.4 to prevent fluid •lgration. All 
Claaa Ill vella must ca-ply with •rea Of· 
review requirement• and demonetrate 
mechanical integrity. Cl••• III vella 
vill have t.he aame IIIOnitorinq require
menta aa Claas I vella, except that .ore 
frequent MOnitoring will be required of 
drinking water aupply walla adjacent to 
the injection aitea. 

No Claws III well• ar£ known to 
exiet in Indiana. 

Class IV 

Exiet1ng Claae IV vella used by 
generator• of hazardoua waate and radio
active waate and operator• of haaardoue 
vaste management facilltiee which ln)ect 
directly into an underground eource of 

17 



dcinkin1 water will be closed ae soon ae 
poeetble, but in no event later than etx 
.onths froa ~e effective date of the 
pro~ra•. No n.v Class IV vella which 
inject direotly into or above an under-
9COund eouroe of drlnkin9 water will be 
authorla-.d or pemltted. IPA considers 
the .. walla to be a el9nlficant danqec 

· to underground drinking water .ources. 
However, Claee IV vella 1nject1n9 into 
••-pted aQ\11fera will not be banned. 
lfA raqutre .. nta for Claee IV walls 

. ····~ Wb1oh injeot above underground .. ourcee 
, · ·· ot 4r1Aklftl •ater have not bean 

·; eat&b11ahed. 
•' 
~~ Ope~Atol'll of Claaa IV welle will be 

· ' &" .. 'ilrad to .,nltor injected fluid 
charMttar1et1oa and volWMs, ae requt red 
tor h&aardoua waetaa under the Reeou~ce 
cona&na t1on anct Reoove ry Act. Week 1 y · 
.on1~r1ft9 of the 1•paot of injactlone 
on drlnklnf water eupply wells will also 
be neoaaaary. Claee lV well operators 
IIU8t 8\lbllit r.artetly reports of operatln9 

. reaulta and ... d1ate report• of changea 
in the abareoter1at1ca of water aupply 
w•lla 1ft the vicinity of Claea IV vella. 

80 Cl••• tv wella are kn~n to 
••tat 1n Indiana. 

Cl!aiJ ... ,<t 

At pr• .. nt IPA hae too little 
info~tion on the extent, operation, 
and impact of Claaa V vella to propoee a 
auitabte requlatory approach. The 
r89ulat1oRS, therefore, raqulre an 

18 

re~ulat1ona, therefore, requlre an 
i"ventory and an aeeeselhftnt of euch 
wells 1n each state. Specific regula
tory requirement• will be fashioned 
after the completion of the ••••••.ante. 

EPA will take 1• .. diate actlon on 
any Class V well that pose• a •l9nlfl• 
cant ri•k to hu .. n health. 

Bebleen sixty and one hundred and 
fifty Cl••• V walla are known to ex1et 
1n Indiana. 
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Ill. PERMITS AND RULES - TOOLS 
FOR REGULATION 

Und•!r the Act, EPA haa the dlacretiofl 
to apeclfy whether the •lni•u. national 
requirement• are to be applied throu9h 
rulea or perMita. A rule 1• a law, 
ordinance or r"9ulation that •eta forth 
the atandarda and conditione under which 
an activity .. y be conducte4. A penlt 
ia a apecific authoriaation to an individ
ual to carey on an activity under the 
conditione and li•itationa apeclfied 1n 
the ptr.it. 

Each method of control i• appropri
ate in certain aituationa. Although the 
requirement• lmpoaed are equally enforce
able under either .ethod, per•lta are 
generally corwidered to .aile po•alble a . 
qreater deqree of control. On ~e other 
hand, penaita need .,re tinle and reeourcea 
since they require• tlJ the individual 
to file an epp11cat1on containing infor.a
tion about hie propoaed activity, (2) the 
effective participation of the public in 
the review proce••• and (l) aPA peraonnel 
to teviw, write and proce•• each pem1t. 

Who Huet Obtain • PerMit 

ownera/opetatora of Claaa J, Claae 11 
(except exiatinq enhanced recovery and 
cxiatinq liquid hydrocarbon atorage), 
and Claae III vella muat obtain a pemit 
to inj~ct. New vella (those that begin 
to inject after the effective d<tte of a 
proqram in a atate) muat be authoriaed 
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by a pet•it before ir.jectlon may beytn. 
For ex1~t1ny vella, the pe~mlttlnq 
authority (BPAJ will develop a .chedule 
not to exceed fiva yeare, ba.ted on 
eppcaprlate priorltiee, for 1eeu1nq or 
re1eeu1D9 the per•lte. Until the applica
tion of the owner/operator of an exlet1ng 
well hae been proceaeed, the injection 
.. y be authorl••d by rule. 

A pemlt .. , be eought either for 
· an ln41v14\lal well or for a ·Jroup of 
weth 1n an area. An area pu11it ••Y be 

• Lae.,_ed f~c a vroup of W.lle rrtliey are a 

t. :-:-. • 

. o · Oeect to inject othur than 
. . . Jaual'dou waete. 

).- . ,.~·. ' ... , 
· o _ Under the oontrol of a aingle 

· · .,._ · 1ndtv1ctual. 
.. 
.. o Within a •1nqle field, project 

or etta within a etate. 

o Of the .... type end conetructlon. 

o Injeotinq into the ea .. aquifer 
or 110ne. 

On&lr an area pemlt, additional 
welle that Meet the above criteria aay 
be authorized adm1n1etrat1vely by the 
per.lttlng authority. 

Who May Be Authorised By Rule 

Claee II exiat1nq enhanced recovery 
and ••1et1ng liquid ~ydrooarbon etoraqe 
vella, .. , be authorized by rule for the 
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llfe of the well. New Cla•• IV walla 
injecting into or above underyround 
source• of dclnklny water are banned. 
ExiatinCJ Claee IV vella injecting into 
\'ndecground aourcee of drlnJtin9 "ater 
••ay be authorized by rule untU t.hey are 
cloeed but in no caee for .are than elx 
•onth• after the eflective date of the 
~roqr~. Cla•• v vella .. y be authoriaed 
by rule until euch a ti .. ae further 
requlat1one are ieeued by BPA. All of 
the•• rule• •u•t apply the requlre .. nt• 
apec1f1ed for the appropriate well cla•• 
J.n t.he UIC reCJulat1ona. 

~· Mentioned above, ownar•/operatore 
of ex1at1ng welle waiting to file their 
application• and have th .. proc•••.ct .. , 
be authorized to inject by rule 1ft the 
tntert.. such rulee .uet incorporate 
the approp~iate MDnitorin9, reporting 
and abandonment requir ... nta for e•ch 
well claee. 

Finally, in the caae of ~1nent 
and eubetant1al hazard to hu .. n health 
or the environment, or if •ubetantial· 
and icretrtevable loaa of oil and ga• 
reeourcee will occur, injection not 
otherviae authorized •ay be deairable. 
In auch caee•, a temporary authorization 
to inject •ay be granted ad•1n1etrat1vely, 
eubject to certain li•itat1one. 

Baaic Pera1t Requirement• 

Claee I and Claee V per.ite May be 
1eeued for up to ten yeare. Cia•• II 
and Clae• 111 vella may be 1aeued for 
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the life of the ~ell. Ho~ever, each 
Claaa II and ~laaa III permit ~ill be 
reviewed at lea•t once every flve yeara. 
Duration of Claea IV permitl have not 
ret been ea t.ab liahed • 

, · laoh petllit ••t be enforceable in 
tha 1url .. lotion in which it 1a iaaued. 

. (· .I~ ••t apeoUy con.etruction, abandonment, 
. · • ~ope~atlft9, .onltoring and reporting 
·~·~. req&~ir.Mnta appropriate to the ~ell 
'.t:_-~:- ,olau. ; In addition, per~ita •uat. incor
·; ·}~~poraW•'ipptoprlate oanpllanca achedulea 
· ,._;,:.~ lf AA'/ .OOrC'aot1v. action ia to be taken 
? ,i~~br' tJW •11 owner/operator. Finally, 
, · '~] pemita auat aut.hoC" i•e the r iqht. of the ·· •,_:t~ -peraJ.•Uftrl abthority to have acceaa to 
• 'j.}'<.: tba well and the related reooC"da to 
~~.~~ .•••.n.GGIIpUanae with per:11it tenaa. . . . "' ,, \ 

-~· .. JI9Wi'l9 .Clbte!,g • reraJ.t 

. ~: ·.Appll.aatlou foE" nw injection 
·. w•U• ebo•!ld be filed With IPA in time 
·to alloW· fo.: the E"evi.., and ieauance of 

. ; ~ per-ait rrioc to conatruct1on. 
:~· App11aat1one for .. 1atin9 vella will be 

. ' .. filed acoordlng to t.he achedule eatab-
. ·•11ahecl 1n •ac:h aute, but in no caae 

later than four yeara after the effective 
1 da~ of the prOCJr ... 

. ,· . ; ,. 

. UJG pemlta ior: Indiana will be 
· iaaded ~ IPA Region V headquarter• in 
"· Chioa9o (aee AppemUx A). Pemit appUca

tlona au.t be ai9ned by a policy level 
officer of tha oo.pany except in the 

case of Claae 11 wella ~here application• 
may be made by lndlviduala authorized by 
thelr canpan1es 1n writlnCJ to do •o. 
Applications muet contain a atate~nt 
that the eiCJninCJ official haa •atlaf,ed 
himaelf that the 1nfor.ation provided le 
correct. 

Th• lnfo~atlon that mult be avail• 
able to IPA ta epecif1ed foE" each w•ll 
clasa in CFR Part 1•6. Gen•rally, aucb 
information ahould 1nclud• the •urface 
and eubterranean feature• of ~· 1njeo
tion area, tlae location of underground 
8 ouL·cea of drink1nCJ water in the v1c1.s!tt, 
the reeulta of teata in the propoeed 
tojection for.ation, oonatruct1on leat&~rea 
of the ~ell, and the netuC'e ot th• 
propoeed injection ~Jerat1on. Contaot 
with EPA ahould be ••de •arly 1n the 
project to obtain tt.e neceaaacy fo111e '*' 
and 1nfor~nation. IPA can alao pr:ovld• 
9uiclance on appropr late aourcea of 
information neceaaary to oo.plete tb• 
application • 

The review of a per.it application 
beCJ1na with the receipt of a complete 
application by EPA. The EPA conaid•r• 
the application, qathera auch additional 
information aa it needa, and pr•par•• a 
draft per•it. The draft permit ~u•t be 
presented for public comment for at 
leaat 30 dftye with a fact aheet thtt 
prov1de8 enou9h information that the 
public can make informed judqmenta atx-.··t 
the propoeed actior.. If there ir •uff1-
c1ent interest, a public hearing will be 
hP 1 d and announced at leae: 30 daye i:~ 
advance. 
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Public comment• 111uet be lt>~tera intu 
account in pceparinq the final permit, 
and the II;PA vi l l prepace a eumma ry of 
the com .. nte a,d it• reeponaee to them. 
A final perait 1e then prepaced and 
ieaued. ~i9ure 8 preeente a echematic 
aua .. ry of the proceee. 

Piret, IPA will aleo prepare an 
ad•ini•trat1ve record that document• lte 
dec181on aaktnv for both the draft and 
final per-it. Second, if euff1cient 

. intere•t 1• expreeaed, EPA ~nay, after a 
publ1o bearlny, hold a further hearing 
wlth an oppor~ity for croea exa~tna-

,., tion. 'l'hird, if auffictent new 1nfonaa
t1on beco.e• available durinq the. public 
aa.Nent period, IPA .. , prepare a revteed 
draft pe~it and aollctt further public 
co..ent. A final EPA per.it does not 
beoo .. effective for JO daye atter it ie 
taeued. During that tinle, a permit may 
be ap~aled. Appeal• vlll be conetdered 
ln an eatabl1•hed IPA proceee. 
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IV. STATE INVOLVEMENT IH UHDERGROl 
INJECTION CONTROL 

The Safe Drinkin9 Water Act cle• 
intenda the atatea to hav. the pri .. l 
reepona1b11ity (priaacy) for 4•v•lopt 
and implementing UIC pr09ra••• In 
faahion1ng theae regulation&, IPA hal 
attempted to encourage atatea ~o aaau 
pr 1Jna ry reapona1b111 ty C pr i.JNC) ) • 

Primacy atatea •uat hav. the aut 
1ty to r89ulate injection wella at 
Federal facilitiea within the atate • 
Injection on Indian landa, however, v 
remain a Federal reaponalbl&lty if th 
atate doea not have adequat• •utborit 

The State of Indiana haa not aub 
mt.tted an approvable UIC prograa to I 
Therefore, the Safe D~~king Water Ac 
mandatee EPA to eatablTih and run a U 
program in Indiana. The Indiana 8tre 
Pollution Control Board, 1n conjunct!• 
with the Indiana &tate Board of Healt: 
~nd the Depart~nt of Natural Reaourc• 
through atate law, conduct regulatory 
program• a1milar to the EPA UIC progr• 
The Indiana Btrea• Pollution Control 
Board requlatea all diachargea to grot 
~ater (except thoae related to oil anc 
gaa production) by the i1auance of 
construction, operation and diachar9e 
permite. The d1echarge pemitting 
program ia ad~iniatered by the Indian• 
state Board of Health through the divJ 
alone of Water Pollution Control, Lane 
Pollution Control, Sanitary lngineerir 
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and the Public Water Supply Sect1on. 
All 1nje\!t1on, di•po•"l and enhanced 
recovery wella aeaoctated with oil and 9•• produ,:tion are re9u Ia ted bt the 
Indiana O.partm.nt of Natural Reeourcee 
which requlrea all driller• to be licen•ed. 

. Injection w.ll operator• muat currently 
0011ply with both atMte and IP' requirement• 
althou9b Indiana haa the option of 

\ · · puraY1ft9 pt'1Mcy for UIC at any time in 
•• '' Joo; the future. . . . . 

• ~:-:· .. t • 
I - • • ' roo" • 'II • • ~ 
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V. EPA's UIC PROGRAM FOR INDIANA 

All owner• and operator• 1n the 
State of lnd1ana are required to c~ply 
with the UIC reCJulationa liated in 
40 CFR Pacta 124, 144 and 146 tn addition 
to the Part 147 regulation• that pertain 
to the p~cticular ca.b1not1on of h1ator1• 
col practice• and geolOCJY ~nique to 
Indiana. 

Maximum injection preaaure lor the 
State of Indiana for vella authoriaed by 
rule ia calculated by the uae of a 
aimple formula, baaed on a fracture 
qradient meaaured 1n pal/ft., to aaeure 
that operation• do not initiate or 
propagate fracture• in th~ injection 
zone. A fracture gradient of 0.1 pal/ft. 
will be uaed for Indiana. OWner• or 
operator• •ay apply for and receive 
perMieeion to operate at greater preeauree 
by applying for a perMit and de.anatratln9 
that they will not endanger a USDW. 

Due to the large nu.ber of well• 
involved, the area of review for Claae 11 
well• will be baaed on a fixed radiua 1n 
order to avoid conaiderable delay in 
program implementation caueed by proceaelnt 
r~ueete baaed on .. ny formulae • 

All Claae I through Claaa V vella, 
wi~h the exception of Cl&ea II vella, 
aeaociated with oil and gae produc~lon, 
are currenlly regulated by the Indiana 
State Board of Health in conjunction 
with th~ Indiana Strea. Pollution Control 
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Boar4 C&PCB). Claaa II we:la aa&oclated 
wit.h oll an4 CJ•• production are r'~9ulated 
by the DepartMent of Natural Raourcea. 
In a441t1on, with proNulqation of \he 
federal progr .. , all injection well• 

·•uat ~ly w1th the Federal UIC 
. regula tiona • 
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APPENDIX A 

LIST Of CONTACTS RF.GARDINC UNDERGROUND 
INJECTION IN INUIAMA BY WBLL CLASS 

EPA Region V 
Ground \~ater Protect ion Branch UWD-12 J 
210 South Dearborn 
Ch1cago, IL 60604 
Mark Vendl tl12) 886-6195 

Claee 1: 
Indiana Stre .. Pollution Contcol 

Board 
1110 West Michigan Street 
lndlanapolia, IN 46206 
Vlrgll Bradford (117) 6ll-0700 

Indiana State Board of Health 
1110 Weat Michigan Street 
Water Pollution Control Dlvlalon 
Indianapolia, IN 46206 
Larry Kane (117) 6ll-Ol61 

Claaa Ila 
Indiana Stre .. Pollution Control 

Board 
1l10 Weat Michigan Street 
lnd1anapol1a, IN 46206 
Virgil Bradford (117) 6ll-0700 

Indiana State Board of Health 
1110 Neat Michigan Street 
Water Pollution Control Dlv1e1~n 
Ind1anapol1a, IN 46206 
Larry Kane (ll7t 611-0761 
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ClaRS II: Assocldlt>d w1th oll JIHJ 'J·•~ 
product ton. 

Indiana Department of Naturdl 
Reeourct•s 

911 State Off1ce Bu1ld1nq 
Indianapolis, IN 46204 
Homer Brown (117) 2ll-40~~ 

Cla18 Ilia 
Indiana Stream Pollut1on Control 

Board 
1110 West Hich1qan Street 
Ind1anapol1a,. IN 46206 
V1rq1l Bradford (317) 6Jl-0700 

Indiana State Board of Health 
1330 West Mkh lgan Street 
Wat~r Pvllution Control Otviaion 
India~apolia, IN 46206 
Larry Kane (J17) 631-0761 

Cl saa IV: 
Indiana Stream Pollution Control 

Board 
1330 West Michtqan Street 
Indianapolis, IN 46206 
Virgil Bradford (317) 633-0700 

Indiana State Board of Healtn 
1130 Weet Michigan Street 
Water Polluti0n Control Diviaion 
Indlanapolla, IN 46206 
Larry ~ane (317) 611-0761 

}6 

CJds!i V: 
Indt.tn<t :;trcdm Pollutlon Control 

liO·II d 
1 JJO West Mtdll«Jdn Street 
Jndianapol1s, IN 46206 
V1rq1l Bradford (1171 631-0700 

Ind1ana State Board of Health 
1110 West M1ch1qan Street 
Water Pollution Control Olviaion 
Indianapolls, IN 46206 
Larry ~ane (3171 6ll-0761 

J7 
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AliACRMEN"i E 

!xtraction Pfotocol 
Wa3te Treataent Re3ult3 for Inoraanic3 

7"'~~ 1!:1:~"'•~~ ta~~.;l.a:es the data use~ to de·•elor the condu·•c~s .-. ~-~ 

re~~;: !o: c~e~::a: e~::act1or. and so1l ~asl'l1ni and 1mmob1lizat1c~ o! 
1nc:ga~::s. !he 1n!luen~ and e!!:uent e~tract1on protocol con:e~:r1:::·: 
:~ :~e was:es are re~orte~. as ~e:: AS the corresponding reduc:1or.s :-
"'-:-~:::: .. T~e da:a a:-e sorte~ b:: trea!ab:l:!y i~OujL techno:ot:· r:,_;. a·: 
~=-:-~•·::-.a-·. P-ic: a:: t::ea!a~::l!:.- g~~ups ha'~ da:a for a:l te:!'lr.-::oi 
g:-:-_;~ 

.. 
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